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If you've been saving your pennies for a really 
good deal on a table saw, now you're in luck. Because 
when you buy the Rockwell 10' r Homecraft * Table 
Saw — the big capacity saw that delivers precise, 
accurate cuts every time you turn it on— you also get 
our lightweight, versatile Variable Speed Jig Sawfor 
just 1$ more. 

So visit your participating Rockwell dealer. And 
ten him Scrooge sent you. Jlfc Rockwell 
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Dipcplfi 

How did Oldsmobile 
make them so popular? They put 
them in popular cars. 







In 1977. Oldsmobile made an 
innovative move. They intro* 
tfuced the first American cars 
with available diesel VS power. 

Now, with over 387,000 diesel 
Olds mobiles on the road. Olds- 
mobile is the number one seller 
of diesels in America, and diesel 
Oldsmobile popularity keeps 

gib wing, 

A new diesel V6 tor 1982, 

Hie number of diesel engines 
available in Oldsmobiles is grow- 
ing, too. In addition to 
the diesel V'B, a new t* a 
diesel Vfi is now avail- 
able for If >82 Cut la 
Supreme Coupe am. . % - 

Sedan models to offer 
a great combination 
of high mileage and 
high style. fi “ 

Altogether, more « 
dicset- powered Olils- 
mobUes wilt he sold in 



advances, like the Fast-Start Glow 
Plug System, roller hydraulic 
lifters and the inherent smoothness 
of the V-iype design. 

It’s because diesel Oldsmobiles 
offer some very basic and impor- 
tant things people want. 

Impressive fuel econoriiy. 

Diesel Oldsmobiles offer com- 
parable fuel economy to that of 
many smaller cars and a cruising 
range few can match. All on diesel 
fuel which is traditionally less 

expensive than unleaded 
gasoline. 



K t _ ■ Added value 

“SLY .-'•J? at resale. 




• ' While it may vary by geo 
i r. graphic location, many 
used car guides indicate 
that current resale 
prices, averaged out, 
show a substantial recov- 
ery of the oiigi mil cost of 
the diesel option. 

Room. Comfort. 



the next year than in any 
year in the past. But, it isn't 
just because there will be so «s~i. ‘ • &' 
many diesel Oldsmobile models to 

choose from. Or even because of the We could gel more technical. But 
impressive diesel engineering let's face it What really count-* 

America!* numb 



And stvle. 

ire lechi 



what a diesel docs. Not what it is. 
And what a diesel does in an Olds- 
mobile is to give you roomy, com 
fort able and stylish alternatives 
to the proposition of making very 
practical choices. So that 
even today, there's still 
room to do it with style. 
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Diesel mileage estimates. 
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Diesel Otfsmobik^ 900 Townsend Street, Lansing, MI 4G92 1 









Warning : The Surgeon General Has Determined 
ThatCigafeiie Smoking Is Dangerous luYour Health 
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Every orcein awhile, the boss hires some kid 
who thinks he can cut wood faster than I can. 

It doesn't really natter how big or how tough he is. 
it always ends up the same way. 

The kid comes over We with a big chip on his 
shoulder. We head over to the wood pile. He grins. 1 smile and 
start up my John Deere Chain Saw. 

By the end of the day. I have more wood cut than 
he does But I can’t take all of the credit. This John Deere 
Chain Saw runs so smooth and cuts so easily, it feels like part 
of my arm after a while. 

So 1 just keep on cutting and cutting. 

And when the kid's beat and feeling a little low, I 
walk over and give him a pat on the back and say. "You’re 
a real good woodcutter, kia. But a John Deere Chain Saw could 
make you a better man!' 

Someone’s got to* teach these kids a lesson. 




Nothing Runs Like a Deere* 

John Dwe-re has Mvm Chain mwi. wfltfo (fijid* bars foxn 30 1*27 inrfw*. 
F it a free b.idi+r, wnEe John Dcr«r Uept.52 r Moline Jl. fllZSEi.Or call 
lllimb ti&l B0&332-675& i 
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The Ama na Way 




E.>,rr> y*t! u*. l make backed 
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To design one system that 
can heat your house and give you all 
the hot water you need, too. 

Introducing the Amana” HTM Plus “ 
Heat 'N Hot Water System 



"Waste not. want 
not". . , a simple idea 
that the folks who 
settled Arrana, Iowa 
Ijelieved in. 

Instead of living one 
system to heat your 
house and anot her to 
heat water, our new 
Ileal ‘N Hot Water 
System does hntfi jobs 
- more efficiently In 



fact, it saves you kVft 
to 23% on your gas 
heating bill." mid gives 
you all the hot water 
you need, too. 

The hea rt of this 
3-component system is 
a totally new concept in 
gas heating: 
the exclu- 
sive I [eat 




Transfer 

Module. Its a v * ' 
highly efficient combus- 
tion chamber, that sits 
outdoors. It s small 
enough to hold in your 
hands, but |>owerfu3 
enough to IseaL your 
house. 

And, it uses the 



same energy source to 
heat 2'h to It times more 



hot water than a conven- 
tional 40 gallon water 
heater. 

The new Am.™ I teat 
'N 1 lot Water System. 

A revolt Hum, i ry system 
that hears your house 
more efficiently omf gives 
you all die hot water you 
need, tori. One system 
(hat does two jobs, using 
modern Lectmology ;<nd 
old- fashioned jgrwxt sense. 
That's the Amunri Why. 



*t'umtJiired s<> a -'UiiKtirrl 

,\jii MjifSiiw upts ktrrofr. 



Ama 



na 



]■ nr INTO IFI hMTflgflWin, 
wnlr (uc Hcfrl. WS. 
iVuu-nn ^fiffjper^iTKiiii, 
Iml'. i AtTLMU l JiWrt 

Ksru. 





TOO MANY 

LAYDOWN ON 



SPLIT SOLE 

Gc^srrucLw workor-G^cago miix^s 



CRACKED LEATHER 

Gas Slaloyi Oww-Titty. No* V&* 



WATER DAMAGE 

Miilfnfln-DftiMofiet, Iowa 



If you spond <1 good part of vour day working 
in a pair of boots, obviously, you depend a lot 
on them. 

Unfortunately, though, most Ik Kits don't 
deliver 

Their problems run from shoddy and uncom- 
fortable construction on the one foot, to no water- 
proofing and no insulat ion on the other. 

At Timberland? we make what we think are 
the best work boots around, 

Here’s why: 

YOU HAVE TO WORK IN RAIN AND SNOW 
SO I JO OUR HOOTS . 

If there’s one time people who save a few 
dollars on a pair of boots really pa) 1 the price, it's 
when it rains or snows. Because most boots won’t 
keep you dry. 

But it’s in weather like thus that Timberland 

boots really shine. 

* 

Our boots are made of silicone or oil- 



impregnated waterproof leathers. 

To resist rust, we use only solid brass eyelets. 

And because any needle hole is a potential 
water hole, we seal every seam with not just one 
coat of latex but two, 

How dry will Timberland boots keep you? 

Well, on a machine called a Maser flex that 
tests waterproof leathers ,Tim her land leathers must 
withstand a minimum of 15,000 flexes, twice II. S. 
Military standards. 

Wfc WONT LEAVE YOU OUT IN THE COLD . 

It’s been estimated that on extremely cold 
da vs, you lose 80% of vour Ixxlv heat through the 
top of vour head. 

Yet, inevitably vour feet are always the first 
things to go. 

To prevent the inevitable, your feet are 
surrounded with a layer of nitrogen filled dosed 
cell insulation that'll keep your feet warm to tem- 
peratures well below zero. 
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LETTERS 

TO THE EPIC* 



Wh#re are the cope? 

As a police officer, I was disturbed 
by Wade Hoyt's article Oh , to Be a 
Traffic Cop for a Day! (page 96, Sept. 
H 8l). Hoyt's pet peeves that he'd give 
traffic ticket a for are precisely the 
things 1 give tickets for. 

Everyone believes that the nerd 
pulling those stupid, reckless ma- 
neuvers should get a ticket — or may- 
be the death penalty — but when he 
himself gets caught, he thinks he 
should get off with a warning or 
nothing. I got the impression that 
Hoyt is just a little bit anticop. He 
should know there are many of us 
out here who really do care. 

T] M D. JACKSON 
FORT MORGAN, COLO- 

I m a police dispatcher and 1 agree 
wholeheartedly with every state* 
ment you made. Many times* while 
off duty, Tve seen the violators you 
described and have said to myself* 
“Where are the cops when we need 
them?" 

TIM FISCHER 
JEFFERSON POLICE DEPT 
JEFFERSON, WIS- 

As a driver-ed instructor* I 
couldn't agree with you more, 

DALE WUN3CHE 
PENN DEL, FA. 

PM ha# received a staggering vol- 
ume of mail as a result of this article. 
Comments from our readers will 
farm the basis for a follow-up feature 
in a future issue. Meanwhile , i ec can 
assure law-enforcement officers that 
wC*re aware of their problems attd 
know that most are doing a fine job. 
Author Hoyt wax calling attention to 
the seemingly many violators who go 
unpunished „ iiof because police 
aren't doing their duty, but because 
there aren't enough fo &£ euerpicftcre 
at once. 

What goes up . . - 

I epjoyed your greatly informative 
article on the Alternate Aircraft 
Takeoff System ( Airborne From the 
Ground Up , page 92. Sept. '81). But I 
have one question: After the fight- 
ers are launched from those 
bombed-out runways, how do they 
get back down? They'll have to run 
out of fuel some time. 

CHARLES M CRITT1 
CHATTANOOGA, TENlSL 

Good question, two national enter- 
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gency, first priority would have to be 
given to getting cur fighters air- 
borne ^ fraf fhiir doesn't mean they 
Would be considered expendable. Be- 
cause an CflCTtty would convene ra^e 
on military air bases t returning air- 
crafi would have a wide choice of oth- 
er airfields i including civilian air- 
ports, that probably would have es- 
caped attack. 

PM’s table goes on TV 

On ABCs Good Morning, America 
TV show, they showed a beautiful 
folding picnic table — just what my 
family needs' They mentioned that 
plans for building the table were 
available from PM, but I missed the 
details. How can I get them? 

MARY CONOVER 
CHICAGO 

A number of TV viewers have asked 
about the table. Complete plans for 
making this unusual stowaway de- 
sign are fi. 70 postpaid from Popular 
Mechanics . Box 101 A. Radio City 
Station, New York . N.Y . loltil f re- 
quest plan No. PL-1716). 

A frisky horse, but fun 

When our granddaughter was about 
to become a year old, we found a 
challenging proje<t: your wooden 
hobby horse Gifts Vow Can Make 



XJ* 



i!, 

p ■ ^ 

PM 1 ! hobby horse, with "Grind pa” HsFfer, 
Kb builder, and a young and happy rider. 



and Give* page 122, Nov. *1B). I'm 
enclosing a photo (above). 

The plans were excellent, but we 
did find one fault: The horse rocks 
beautifully, but sometimes tips side- 
ways. I added a footrest. 

3YHEFTER 
WILKES BAH RE, FA 

Glad you like it. Actually „ C/ie horse 
was designed for a somewhat older 
child , whose feet would reach the 



floor. This would pm'enf if /ro »2 tip- 
ping. That's why no footrest was 
included on the original. 

Artistic computers 

Your article New Computer Anima- 
tion Fools the Eye (page 76, Aug. T B1) 
was tremendously interesting and 
entertaining. 1 was fascinated to 
find out how those unbelievably real 
scenes are produced. 

RICHARD H ANDERSON 
EL PASO, TEX 

More on 'unsafe" motors 

I read with interest the letter in 
your July *61 issue iLetters, page 10} 
warning against the use of "unsafe" 
shop motors having thermal -o ver- 
Load cutouts. I agree that a thermal 
overload could cause an accident if 
the operator weren't smart enough 
to turn off the switch when the 
motor stopped But I believe anyone 
operating shop tools would have this 
much mtelligencen 

Tve equipped many of my tools 
with appliance motors so 1 could 
have a choice of two or three 
speeds — with no problems 

GEORGE W, HOCKADAY 
SCHENECTADY, N Y- 

We know PM readers are intelli- 
gent ; what we can't assume is that ail 
are equally well informed , In the 
interest of making sure that everyone 
is Qware of the possible hazard , we 
felt it important to publish the 
reminder 

Ragtop mix up 

Your story on convertibles [Herd- 
tops to Ragtopsr The Rebirth of the 
Convertible T page 70, July '81) con- 
tained two errors. First, the Mer- 
cedes shown is not a 3G0SD. but a 
300CD, The 3G0SD is a four-door 
sedan; the 300CD is a coupe. 

Second, the POE price of the 
RDOSD in July was not $43,000, but 
$34,185. The SOOCD’s price was 
$29,23L 

A D. SHUMAN 
MERCEDES-BENZ 
OF NORTH AMERICA INC. 

MONTV ALE, N J. 

We know the Mercedes isn't cheap, 
but we shouldn't have made it more 
expensive than it really is. For more 
on this fine luxury car, sec next 
month's issue for a firsthand driving 
report on the new JSOOD and S0t>CD 
turbodiesels. VM 






& j \ BEAT INFLATION l 

J Cash /n on rhe 

^ i huge demand for 
smatfeng/ne/'epatf. 

Work part time, full time 
& right at home- we help you 
J every step of the way. 



46-million small engines 
are in service today! 

That's righl-ihere are over forty m\ 
m i I L ili i~l 2-Cyel^ isnd4-ty^it small e nginos 
in Service netOss ihe LJ-S-A Thai's the 
official iruuni fmm I he F.ngine Service 
Assn-, kLruJ new engines are being built at 
ri rale uf onc-mifliuTt per monlh! Wish 
fiiSJy accredited and approved Bel saw 
1 mining, you cun snon huve the skill nnd 
knowledge Lo fringe kfi money servicing 
thc^e engines, Homeowner* sind busi- 
nessmen wjj| seek you out and puy you 
welt to service and repair their Jawn- 
mowers, tillers. udgcis, power rakes, 
gulden l met or v vham saws, min-i- hikes. 
gn-L/ails. srttlwtrtDbiles, genciaitirK. snow- 
Mowers, paint sprayers ... the list is al- 
most endless. l 



You receive trade secrets 
and business plans. 

We guide you every step of (he way, 
including luMed and proven instruction* 
vm t a l"i V i ■ m get business, what ID chu/ge. 
hu-w to get free advertising, where 111 gel 
supplies* wholesale . . . all [he ”lHek\ of 
iUk trade'' ■ id I I he inside fliCl* YOU need 
lo assure m«s1t nght fmm I he still. 



In jusl a short ilnw, jw ran be rra4> 
to join one of thr faslfsl grrming Indus- 
Irks In A merle*... an Industry where 
qualified rmn art making From $10.00 Eo 
HS.ttt per hour ...and dial's jtiM fnr labor. 
Part*, enciuts and accessories add even 
mure to the pnllils. 



Increased In&ome WW 

‘7'ii' itrttl I 

* v <™ <w' 1> u' T] 

■ ,j rt V 'rtwrrwi; p 1 ^ I I 

veuW 1 ■ ^ 

Jwr biYf fti, - JH 

4ftjfJrmi7|tJv . .an- /l* 

fdY J iturftd the ■BTTs^-^ 

Eef- 1 ! cj tv C i«ff i r ” Wal Itr H StftCb 

Cfl-Tiphfiil C^iilorri'j 



EkfyuH I he small engine industry has 
gruwn to quickly . an aciltr shortage of 
qualified Small Ivnulnt FroTessiunuIs 
throughout l he euuntrj. In fact, it\ not 
unuMial fur Li jfifrud >mii 1 1 engine mail lm he 
Ihrw to four weeks hrhi nd in ihe summer 
and at least a wrrk behind In the winter. 
Uhen you we turn many small engines 
urr in use today. It * easy to undendarid 
why qualified men command such high 
prices— as much as $17.50 for a simple 
I one -up I ha I takes less than an hour! 



Will! hut famous , [c^Jm-hy-domK , crajn- 
ing method. you gd practical 'hands-on' 
experience with specialised iuo3v and 
equipment lhai you 1 !! receive with your 
Erainin gpJwA a brafid-rrcw 4 HP engine — 
all yotirs ii* keep ! 

SEND FOR FREE FACTS! 

You rhi, nothing hy accepting this of- 
fer to find tmt imv Bcha* ; mining can 
giv? yoti llti- Skills you twrti tv Inc mis? 
your income in a high- profit, rct exstitii- 
priwf husr/tess iyf Yiwr -tfiv/j , 

Jusf till in and mail coupm helnw |»r 
send postcard? to receive Tull informal km 
□ nd details h> return mail. /Jf j fT TODAY* 

|k BELSAW INSTITUTE OF 
■ Small engine repair 

W 51 3V f leFd s Ida . . K* m» C«f. M 0 Mtn 



No Experience necessary. 

You dau'l rwftl Eo hr a bom mechanic' 
nr have prior experience. If you eau reiid. 
you can maater ihi* pruhiabtt; trade ngbi 
ut home, in your spartiimr. wiihoui miss- 
ing .l sirtgJc paycheck. Lessons are fully 
dlustrascd - no dear you can't gu wrong 



Send TODAY 
for this 
fact-filled 

FREE 

BOOKLET! . 



SELSAW INSTITUTE, 512V FIELD HUILDIH& . 
UNSAS CITT, MISSOURI Mill i y? 

YES, jUfliss send m* [tie f re? bMrtlil llui \ „ 
Owk. Full dei^Js aboi.l Stadalg my Dwfi bu-5int5d jp” J 
^mall ifigaie Repair I u^rsTarH! Lt^re is rto Dbltg^lipn 
M tnat no salesman can 



Ifilh trim pm gu-^lli 
Lj.i 1 Hn Le i^innr ty,r.\ 
m ipiihlJblM Sjnirclime 
a lullli-TTf biruAni dr 
mui DHP nm CUaiplE?r 

dkt^s aniHJr IQ- Clay 
NO RISK Trial OM«rf 
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HARTFORD 



Miniature Mercedes 



Small and elegant Mar cedes 
would prove popular with 
car buyers who want 
to drive the beat, 



year— also beats m the new body. 
We'll drive this one soon. 

We T ve already had a turn at the 
wheels of the 300D sedan and 3G0CD 
coupe, both of which are essentially 
the same except that their diesels 
are now turbocharged. Our test 
report will appear next month. 

The 2EQE and 280CE six-cylinder, 
gas-engine cars are discontinued for 
'S2, now that the 3QGD and 3&0CD 
are turbocharged; Mercedes buyers 
are very receptive to diesels and the 
turbodiesel Five provides fine per- 
formance and fuel economy. 



This from the long-wheelbase spe- 
cial ists? Our spy photographer was 
maintaining his watch on the Rhine 
when it came by in a caravan. With 
no three-pointed star and the rear 
lopped clean off, the truncated 
hatchback was hard to identify as a 
Mercedes, hut come from Htuttgsrt 
it does- WeVe learned that it won't 
be tested on the public at any Euro- 
pean auto shows and it's not eched- 



that Honda is readying for sale in 
Japan and planning to parcel post 
here in 1£83. The micro model will 
compete against other 1,000-cc cars 
already selling in Japan, but when it 
gets here it wil [ be the only car in its 
class and test the market for reaffy 
small cars. 



Jtew M-B coupe l« designated 38 Q 5 EC. 

All in all, there arc eight models 
for '82— down from 10 in '31 — and 
they're sorted out in our chart. 
Memorize it and, however modest 
your means, you'll be able to stroll 
confidently into any Mercedes show- 
room and display such a familiarity 
with these expensive and world- 
famous motorcars that you'll get a 
teat drive, or — at least — a bro- 
chure* m 



New BMW 528 

Under the hood of u new £JMW 5- 
selies in Europe you’ll find any one 
of four different engines. They 
range from 90 to 184 hp and estab- 
lish the pecking order on the Auto- 
hah n — about 100 mph with the small 
engine, ISO with the biggest one. 
H e re h even if you ride the fast track, 
you can't express :t by driving Faster 
than everyone else. So, when we get 
the new $24,000 U,S, version it'll be 
offered with one engine only: a 2.7- 
liter Six — an electronically con- 
trolled powerplant, BMW's ao-ealted 



1982 MERCEDES- BENZ MODELS 
Model* TypttptiMftgar* EngErw 

rntWvnetilflEft MdftrYi fcftd wrnoon 
1.110 (Hn. wtwItHl**) 

2*0D swlsn.'S 2 AAtor diosfli Four 

3C0D SOdari 5 3 0-iiter lurtodiBwl five 

300TD wagon'S 3.0-Hter lurtodia-s* I Fn/e 

S-cLhs? Bfldin 
{USS-M*. WDHlBWHl 

3Q0SD frSdarv'5 3.0-PLer Vjrbodiascl Ffrt 

S-ngLau isdin 
<12 1.1 -in. whttlbn#) 

3W5EL Kdan-'S 3 8-Mer gas VB 

Cflipt 

{108.7-1*1. whBAlbtftft) 

300CD coupe -'5 a o-liter fejrbMia-sel FJve 

Spwti gnnd Enuring cv* 

<M.9 amJ 1 12.2-in. whofllhaw*, WpQChwty] 
3805L tOupe r nad- 3.B-liEftr gas VS 

3SD&EC ddup#.^ 3.8-lrter gas Vi 



Room under ihe Rood could fH e S it, 



uled for production, but it is evi- 
dence that Mercedes is thinking 
smalt. With the current trend — 
small, economical cars selling fully 
loaded at prices in the $IO,OCK) 
range — we T d say there’fl definitely a 
market for an impeccably crafted lit- 
tle jewel, with Mei'cedes engineer- 
ing, leather seats, high-quality fin- 
ish and all the extras — yes, even if it 
would have to sell for S2U.000. 

One-liter Honda 

Okay, stop right there, J wont 
accept anything smaller, unless it's 
for cutting grass. This “down-siz- 
ing" hag resulted in an Incredible 
Shrinking Car — a liter-bit of h thing 



N*w BMW 528: Subtle changes Ctrl drag 



ETA engine — that'll sacrifice top 
speed for a torquey bottom end and 
improved nipg. More when we drive 



S-class coupe 

Sorting out Mercedes-Benz models 
has become a rite of spring — or 
fall— for PM. 

For 19G2, Mercedes succeeds its 
380SLC coupe with an S- cl ass ver- 
sion, the 3S0SEC The designation 
number stays the same since the 
strong and smooth 3. 84 iter, alumi- 
num V8 — introduced just last 



Honda mfcrocar tot *83 (a 1500 pounds. 
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To prove a point, we stitched 
together half a pair ol the best-selling 
jeans and half a parr oi JCFenney 
Plain Pockets. 

The point is. both feel great, tit 
great. 1'hey even look alike 



Till yo-ui ook at the pockets The 
best sellers have a little extra stitching 
And that can cost you extra 

Plain Pockets only cost you £13.50 
Which pocket should you pick'? It'S 
as plain as r he pocket on your pants. 

■ ■’iT “■ 




Plain Pockets Jeans 



t.J C P*i™v Como-HF*. I^c 



only at 

JCPenney 



Price u^if r 1 1 : ATastO f 

F?* i * 






Warning The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health 





I fV- 





P£ F| F BOARD 



BV 

NEIL 

SHAPIRO 



Batter text processing 

Many people — from famous authors 
to small businessmen— have been 
using their home computers as word 
processors. The latest word-process- 
ing program we've seen — called 
Wordstar— will really let an inex- 
pensive home computer play In 
the same league as the big fel- * 
Iowa. 

The version of Wordstar we saw 
will run on an Apple II computer if 
the computer is equipped with two 
accessories. The first accessory is an 
80-coEumn display board and the 
other is the new Z-BO "aofteard ?p 
from Microsoft. The H softcard” ie 
unique in that it turns the Apple's 
6502 ''brain" into a Z-80— which is 
needed to run Wordstar. Other vari- 
ations of Wordstar will be able to run 
on computers such as the Radio 
Shack TRS-ftG. 

Once set up, the program does 
absolutely everything that one of 
the much more expensive terminals 
Will do. 

One of the most likable features of 
Wordstar is its accessibility; It’s a 
very friendly program to learn. Aa 
with all word processors, there are 
many special commands to master 
in order to do such things as delete 
lines or letters and move text to oth- 
er areas of the document. To ease 
this process, Wordstar offers very 
detailed and complete on-screen 
"help menus/' 

These unique menus name and 
describe every key function. It is 
possible to begin using Wordstar 
right awsy N with only a cursory 
glance at the all-inclusive manual. 
As you get more familiar with the 
program s you can cut down on the 
gixe of the help menus and leave 
more on-screen room to view textp 

Wordstar is not cheap (it sells for 
around S395K And* if you install it on 
an Apple II t you will have an addi- 
tional hardware cost of around $600. 
(Of course, this expense depends on 
which 80- column display you choose. 
We recommend the Videx Videoterm 
board.) 

But if you want truly professional, 
bug- free word processing, in an 
office environment or home, we 
think Wordstar is worth it. No other 
program of equal complexity we p ve 
seen— in any area of computing — is 
as easy to learn and use. 

A cell of in Idea 

Line up all your kid's toys. Now 
line up all the batteries that fit into 
them, in all likelihood, you've got a 



Holey circuital ™ 

If you have ever struggled lo make a printed- nomas in any electronics store, the dips plug 

dfouk board, of tried lo rework a proioiype. Into the hoFesin ihe board. The clips how wipes 

point-to-point wired chassis, you've probably and components just where you want them, 
wished tor a better way, Next time, use our own you can get the entire circuit arranged to your 

favortte construction rrathod— tiea clip* and own particular design before you start the sol 
porfboard. Available under a variety of brand detlng process. 



lineup of D-cells, Cs, even double- As, 
facing you like so many tiny soldiers. 
But what do you do If you have only 
a handful of D-batteries and a toy 
takes AAs? 

You may never again have to face 
such a terrible dilemma. 

Enter the Super Battery System 
from Dynamic Instrument Corp, 
(Hauppauge, N.Y,). The Super Bat- 
tery is basically a rechargeable dou- 
bl e- A si se (pen ligh t> battery that fits 
into a aeries of cardboard sleeve 
holders. 

Slip the Super Battery into a C- 
size sleeve, and it fits a C-alze bat- 
tery holder— and it works the same 
way with D-size. Or you can skip the 
sleeve and use the battery in a AA 
holder. 

When we first heard about the con- 
cept, we thought it novel, but wor- 
ried that a rechargeable double -A 
might not be able to withstand the 
same kind of usage required of a big 
D-cell, 

But our own testa and information 
supplied by both the company and 
our own consul tan ts p convinced us 
otherwise* The system does work> 
What sets the Super Battery apart 
from most double -A cell? is the 
nature of its power output. Unlike 
conventional batteries, which get 
weaker and weaker before failing, a 
rechargeable battery reaches a 
weak point and then shuts down 
immediately, without generating 
(usually useless) very low power for 
a long time. 



The system should be on sale at 
J-C. Penney stores by the time you 
read this. Advance information has 
the retail price set at around $10 for 
two Super Batteries and four 
sleeves, and an additional $10 for a 
charger. (Extra sleeves may be pur- 
chased separately.) We think these 
little wonders should catch on, 



New secret frequencies 

Readers of this column know that 
I'm a scanner enthusiast. And to all 
you other scanner buffs— here's 
some good news. The new, fourth 
edition of The Top Secret of 

U . S . Government Radio Frequen- 
cies is out in an expanded, book-for- 
mat version. A total of 50,000 fre- 
quencies are listed for everything 
from the military to the FBI to the 
White House. The volume is avail- 
able by mail order for $9.&5 plus $1 
for fi rat'd ass mail from CRB Re- 
search, Box 56* Commack! N*Y + 
11725, m 
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Twin blades do a good job on tough whiskers. Trouble is, they can also do a job on 
tender skin. No matter how safe you play it. sooner or later, you'll get a nick or cut. 

So Norelco took the twin-blade idea and put it inside its three floating heads. 

The result: the revolutionary tivin-acdon Norelco Rotatract” 1 Razor. Instead of two 

blades, the Rotatract™ Razor has 45. These 
45 cutters work together with 45 lifters to 
grip and raise hair up, then razor it oft 
Closer than ever. Without a nick or cut. 

So if you want a shave that’s very close 
ami sale, tako a good close 

look at the twin-blade Norelco Rotatraot™ Razor. Abatable 
in both cord and rechargeable models. You’ll get the 
closeness of twin blades. Without the dose call. 



The twin-action 
Norelco Rota tract' Razor. 

For close shaves, there’s no action like twin-action. 




Twin-Made doieneu the twin- ectfori we?; 




E 1GGI North American Phillp&CoFlJWTrtJwi. C^fmaiWT Prcxlutts DLvLskm*, HLgh Ridge ^rk, Stamford, CT 1K1SW4 





fit 




Catalog of 
great gift 
ideas 





You'll find I he right gift for all the 
electronics buffs on your Christ- 
mas list - from clocks and radios 
to gas- saving car accessories to 
computers - all in easy- to- build, 
money-saving kits. 
Prices start at under 
$20 

This year, shop the 
fast, easy way in ihe 
Heathkit Catalog 



Heathkit 

If coupon ts missing, write 
Heath Co . Dept 017-832 
Benton Ha*bor. Ml 49022 



S#nd to: Heath Co., Dept. 017-832 
Benton Harbor, Ml 49022. 

Send my ire* Heainkit Catalog no*. 

1 am not currently receiving your caiaiog. 
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Zip 











NOTES 
FROM THE 
EDITOR 



United airlines President Percy Wood (right} joined 
PM a flight. That's publisher Dan Coleman at the left. 



A [r travelers pass- 
ing through 
Chicago's O'Hare ter- 
minal one recent 
Sunday morning per- 
haps wondered ex- 
actly where United 'a 
flight Mo. 5700 would 
wind up. On the de- 
partures and arrivals 
board, they saw 
FLIGHT fiiw, DESTINA- 
TION: POPULAR MECH AN- 

res. 

Well, the 727 jet did 
hi of end up in our 
office. (Never on Sun- 
day,, we protested) 

The jet and some 80 
PM staff members 
and guests landed at 
Oshkosh, Wis,, in the 
middle of a truly 
great aviation event, 
it was the 23th an- 
nual Oshkosh Fly-In, 
an event that sur- 
passes even the Indy 
500 in attendance. 

(This year, more than 
500,000 buffs came to 
view the magnificent 
flying machines at 
Witt man Field J 

As PM readers know, for the past nine years we've been publishing 
our pick of the homebuilt planes exhibited at the Fly-In. (For the 
record, the event is formally known as the Annual International EAA 
Convention and Sport Aviation Exhibition.) This year, ENTs Shel Gal- 
lager and photographer Howard Levy* our Fly-In reporting team, 
were probably a bit surprised to have an additional airplane load of 
staffers and guests appear on the Oshkosh scene. 

We were particularly eager to have everyone see PM's ow n ultralight 
airplane— one that you can really build and fly (page 110) — on display 
at the Weedhopper of Utah exhibit. The idea of joining in this newest 
facet of spurt aviation was too good to keep hidden. 

Of course, ultralight plane or not. the Oshkosh show makeL 
ation fan fee) like a kid in a candy store, We p ve never seen suen an 
assemblage of airworthy planes before — some H),OU0 in a! L There were 
the Cessnas h Pipers and the like flown in hy families who camped out 
all week alongside their craft. And there were hundreds of hotne- 
huilts on display . . and ultralights . . . and rotor craft . . . and a couple 
of the Navy*s formidable F-14s . . . and a spine-tingling array of World 
War II lighters and bombers — &l t flying! 

Some show! we say to Paul and Tom Poberezny, respectively founder 
and show chairman. Well see you next year — in our own homehuilt 
ultralight. fm 



Paul Poberezny and ton Tom (photo, left)* creators of 
the Oshkosh Fly-In, are shown addressing PM'a 80 
guests at lunch. At right: our arrival In Oshkosh. 
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Now NRI takes you inside the 
newTRS-80 Model III microcomputer 
to train you at home as the 
new breed gfcpmputer specialist! 



NRI teams up with Radio Shack 
advanced technology to teach 
you how to use, program and 
service state-of-the-art 
microcomputers. . , 

It s no longer enough to be 
;ust a programmer or a technician. 
With microcomputers moving 
into the fabric of our Lives (over 
250,000 of the TRS-80™ alone have 
been sold), interdisciplinary skills 
are demanded And NRI can prepare 
you with the first course of its kind, 
covering the complete world of the 
microcomputer 

Learn At Home 
in Your Spare Time 
With NR! training, the program- 
mer gains practical knowledge of hard- 
ware. enabling him to design simpler, 



Tiering indmfrj 11 M TJtS-80 Mo 6ti Ml aim- 
cumpulCT. 6- fu iKtiun LCD mulll BHtitr. 

Aid ifaff W (MHqwry lab with hundreds of 
tests uid experiment. 

i ji i tnnk*n*rt ef Sbt Kuril* ttart in is wr, d Taralv -Utp i 






more effective programs. And, with ad- and gain greater understanding of the 
vanoed programming skills, the techni- information. Roth microcomputer and 
dan can test and debug systems quickly equipment come as part of vour trai ni ng 



and easily. 

Only NRI gives you both kinds of 
training with the convenience of home 
study No classroom pressures, no night 
school, no gasoline wasted. You team 
at your convenience, at your own pace. 
Yet you're always backed by the NRI 
staff and your instructor, answering 
questions, giving you guidance, and 
available for special help if you need it 
You Gel Your Own Computer 
to Learn On and Keep 
NRI raining is hands-on train- 
ing, with practical experiments and 
demonstrations as the very foundation 
of your knowledge. You don't just pro- 
grant your computer, you go inside 
it watch how circuits interact. . , inter- 

face with other systems. , .gain a real 
insight into its nature, 

You also work with an advanced 
liquid crystal display hand-held multi- 
meter and the NRI Discovery Lab, per- 
forming over 60 separate experiments 
You leant troubleshooting procedures 



for you to use and keep. 

Send for Free Catalog.,. 

No Salesman Will Call 

Get all the details on this exciting, 
course in NRI's free, ] 00 -page catalog 
It shows all equipment, lesson outlines, 
and facts on other electronics courses 
such as Complete Commun ications with 
CB, TV/Audio and Video, Digital Elec- 
tronics, and more. Send today, no 
salesman will ever bother you. Keep up 
witli the latest technology as you leant 
on the latest model of the world's most 
popular computer If card has been used, 
write to: 

NRI Schools 

McGraw-Hill Continuing 
Education Center 
- .f - 1 ^ 3939 Wisconsin Avenue 
I ■ " 1 1 Washington, D.C. 20016 

We’ll train you for the good jobs! 



ALL OUTDOORS 




From cruiser wHh 235- hp, CMC chairman Evlnrude And Pre*. Strang view 1309 landmark. 



Knotty questions 

You drive or hike* pedal, cruise or fly 
hundreds of miles to cast for that 
special trophy fish- And then, even 
though you're lucky or skillful 
enough to hook it. if the fish is extra 
big and strong, chances are it will 
break off and be gone forever. 

Weakest link in the reeh rod-line- 
lure connection between you and 
your world- record catch — or any 
other fish — is likely to be the knot 
you've used to tie the hook to the 
Ashing line. Every year, hundreds of 
thousands of fish run off with favor- 
ite and expensive lures, while an- 
glers reef in lines with nothing at 
the end. Often, you'll And signs that 
the Sine untied qr broke off at the 
knot. 

Laboratory machines can stretch 
line to its rated test strength to find 
how well various knots will hold,. 
Some knots are nearly as strong as 
the line, while others unravel or cut 
through the line almost at once- A 
good reference book is Practical 
Fishing Knots by Mark SoSaft end 
Lefty Kreb, available in hard-cover 
and paperback. 

The Ideal fishhook knot should he 
as strong as the line it T s tied in r sim- 
ple and easy to tie. and equally use- 
ful for fight and heavy line. Accord- 
ing to technicians at Du Pont Stren 
Ashing line, the best all-purpose 
knots they've tested are the im- 
proved clinch knot and the Pa lorn ar 
(see Best Knots for the New Fishing 
Lines , page 178, June P 8Q). 

But there may be better ones, and 
Stren is putting up a ¥3*500 prise to 
find them* The contest is simple. 
Describe your special, sJ 1-purpose, 
eaay-to-tic fishing knot — one that's 
new or hasn't been published in any 
outdoor books, magazines or news- 
papers. 

Send in directions snd diagrams of 
how to tie it, plus 10 sample knots in 
a 30-inch length of line. Use a swivel 
for terminal tackle knots. 

Entry blanks will be available at 
tackle shows, but they aren't re- 
quired, Send entries to the Great 
Knot Search, Du Pont Stren Fishing 
Line. Room X 38879* Wilmington, 
Del. 13893. Deadline jejune 1. 1983. 
Among the judges are experts 
Homer Circle, Mark Sosin r Lefty 
Kreh and Jerry Gibbs. 

Water landmark 

Earlier this year, a 1909 device first 
called a “detachable rowboat motor 17 
received the added name of “nation- 



al histone mechanical engineering 
landmark 71 from the American Soci- 
ety of Mechanical Engineers 
(ASM E). This original Evinrudeout- 
board became the first consumer 
product to receive the designation. 
Ole Evinrude's invention was not 
the earliest outboard, but it was the 
first to be mass-produced successful- 
ly and it eventually started a new 
recreation industry. 

According to legend, Ole and his 
girl friend, Bess, were at a picnic at 
Lake Okauchee, west of Milwaukee, 
in 1906, when Ole volunteered to row 
a couple miles up the lake to get ice 
cream. By the time he got back, the 
ice cream had melted and he was 
determined to invent a replacement 
for oars. The next y ear, shortly after 
he and Bess were married, he com- 
pleted his outboard-motor proto- 
type- The invention ran so success- 
fully that Bess insisted he put it into 
production. She wrote an ad: “Don't 
row! Throw the oars away? Use an 
Evinrude Motor," Orders poured in 
and a new business was created, 

Fittingly, the AS ME award was 
presented on the shores of Lake 
Okauchee to Ole's son T Ralph* chair- 
man of the Evinrude and Job neon 
parent company* Outboard Marine- 
In the past* the mechanical-land- 
mark award has gone to innovative 
steel mills and cog railways, rockets, 
subways and powerplanta, but nev- 
er to an invention designed primari- 
ly to increase outdoor enjoyment. 

Checklist for the field 

Surveys show that most people are 
not interested in learning more 
about safety. But statistics show 
they may not know enough. While 
gun mishaps are far down on the list 
of accidents that occur, even one is 
too many. During fall hunting sea- 
son, both shooters and hikers should 
review precautions. 

■ Know the range of guns. Even a 



.32 can travel over a mile, so the 
sound of shooting in the distance 
means you should proceed with cau- 
tion, 

■ Don't consider a gun safe simply 
because the safety is on. 

■ Never drive, cross a fence, climb 
or jump with a loaded gum 

■ Use safety glasses and hearing 
protection. 

■ Always point a gun in a safe direc- 
tion and stay away from any shooter 
who waves his muzzle around care- 
lessly. 

■ Carry handguns with hammer 
uncocked and down on an empty 
chamber, 

■ Load only when ready to shoot. 

■ Never fire unless you are abso- 
lutely sure of your target and every- 
thing behind it. 

■ When they're not in use. keep all 
guns unloaded and locked up, 

Good news for shooters is that the 
Famous Winchester rifles and shot- 
guns will not disappear or adopt 
another name. A new company, U.S- 
Repeating Arms, will continue mak- 
ing the guns in New Haven, Conn., 
under license from the Olin Corp. 

Where Ifs at 

Want to build a boat, log splitter, 
camper, or one of 900 other projects? 
Send $1 for the new Pfims and Ideas 
catalog to Popular Mechanics* Box 
1014, Radio City Station* New York* 
N.Y. 10101- m 
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Taming temperature 




lee cubes in 11 x 14-in. tray keep 
developer in an 8 x 10-in, tray set 
atop them coni in hot weather. 

— Robert Hertzberg 



Back to spool 




If you have a darkroom stool and 
often misplace your towel + attach 
an empty thread spool to stool 
bark as hanger, — A . Weber 



Lens-cap alert 




SLR owners can i?ee if their I eng 
cap is on, but rangefinder users 
can't. Attach a thin, flexible plus- 
tic strip to front of rangefinder 
camera's lens cap- Use a fine 
screw a ncf glue. Make sure plastic 
is long enough to intersect view- 
finder's view. — A. WVbcr 




Turn down your thermos 
Turn up theTurco. 

Take a moment to think about all 
those high heating bills you had last year 
Then lake a moment to think about this. 

A Turco Portable Kerosene Heater 
lets you turn down your thermostat, and still 
have plenty of heat right where you want it. 
for just pennies an hour. And. it can keep an 
entire room heated for up to IB hours on just 
one tank of kerosene. 

Turoo offers three models to choose 
from. All are UL listed, and have double 
safety-shutoffs, removable fuel cartridges, 
and automatic igniters. And all come with a 
limited one year warranty. 

For the name and location of the 
Turco dealer nearest you , call toll free: 
1-000*851-8481, in Illinois call: 618-54^-4781. 




Urtde* rhe hmiEwJ warranty. wilt r*0tec#ar repair an* 
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Portable Kerosene Heaters 
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WHAT DOES ONE 
GREAT ENTERTAINERS DO 






OF THE WORLD’S 




NEWSPAPERS 



He gets involved with a young model s torrid love affair in “Come Pour the 
Winef He explores the Hollywood only the cops and killers know in Joseph 
Wambaugh’s “The Glitter Dome.* He follows the progress of a southern girls love 
affair with a Yankee in “Ashes in the Wind!’ 

In other words, when Sid Caesar wants to be entertained, he does what 
millions of people do. He curls up with a good book. 

And we at The Hearst Corporation are very happy about that. 

Because we publish countless books. Best sellers in hard cover from Arbor 
te j raggl House and William Morrow & Company. Paperbacks 
L 14 from Avon. And decorating, cooking, boati ng and do-it- 
yourself books from Hearst Books. V ' 7 

But Hearst is a total communications |f \ i > i y 
company. We also publish 13 newspapers, I : ' R 

coast to coast. From the San Francisco ^ ft. 

Examiner to Albany’s Times Union WES21 
and The Knickerbocker News. 

We publish 20 magazines like B|WWP 

Cosmopolitan and Good Housekeeping. 

We’re in business publications. 

And we distribute magazines in 30 
countries, in 8 languages. 

We operate 3 television stations and 7 radio stations in major 
markets like Baltimore, Pittsburgh and Milwaukee, We’re even 
launching cable TV networks. 

King Features, home of Topeye* and “Blondie’’ is Hearst 
too. And that's not to mention other industries we’re involved in. 3LpS 
Like forest products, ranching and real estate. 

But basically, if you can read it, watch it or hear it, chances 
are Hearst is involved in it. 

We inform you, entertain you, challenge you. 

We give Sid, and millions of people, the chance to read ¥ 

about everything from Julius Caesar to Caesar Salad. 



Sid Caesar, slur trf stage, 
screen and television, entertains 
ktmself wtih a tfxkl hook. 
Taken from one qf our current 
TV commercials. 



We talk to millions of you. One at a time. 









Buid this 
light for 
dose-up 
photos 

Illuminating the subject 
properly is a challenge 
to any photographer. This 
macro-light will help to 
make that job easier. 

Thanks to ■ new* wol-runnlng,, ring-shaped halo bulb. It's now «ay to build your own — — — . 

ck*njp m*cro-llflht like this me. Construclion should take you only one or fro evening!, by Ray HendriCKSOn 




I lluminating smalt subjects that 
crowd your lens puses a gadget 
bag full of problems. Although an 
expensive ring strobe serves to put 
the image on film. trying to judge 
the actual lighting effects and depth 
of field prior to shutter release 



leaves considerable room for error. 

Happily, enjoyment came on the 
market about a ?ear ago. It fc a a 
small, circular fluorescent bulb sold 
as a replacement for incandescent 
lamps; it screws directly into a stan- 
dard light socket. This 2£-watt p coo! 



halo, equivalent to a standard 100- 
watt bulb, is easily adaptable to 
macro-photography. 

The fixture youTl need is called 
the Energy Saver Adapter; it comes 
complete with a molded- pi as tie bal- 
last module and integral screw-type 




5 in 1 WOODWORKING MACHINE 

SAVE 9251. Today 



(SHOPSMITH TYPE) 

34" LATHE 

10 TABLE SAW 

11K" DISC SANDER 

10M" VERTICAL & 

DRILL PRESS tV 

HORIZONTAL 
DRILL PRESS jAj 



Spociat offer good thru tha 30th of the month. 

ONLY S999 

CALL NOW!!! (1-800)421-2467 

TOLL FREE INFORMATION 
IN CALIFORNIA CALL COLLECT (2131 541*0781 



VERY IMPORTANT 

The only machine buill with 

A ALL CAST IRON TABLES 

B. HEAVY DUTY DESIGN 

C. 2 K-P. ELECTRIC MOTOR 

D. BUILT AS AN INDUSTRIAL MACHINE 



MASTER WOODCRAFT CO. 

800 SPRUC€ LAKE DRIVE > P.O, 80X681 
HAH BOH CRT. CA 907 10 
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STATE 



FHOhtEl t 
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Right now, buy any Poulan chain saw with a 16-inch bar 
and we'll send you an extra chain worth $23* absolutely 
free, Here's all you do to get it. 

EHuibnQi a mm } 

I 
I 
f 



Poulan Mc-d*l; Nu. 



~3lQia ~ £p 

II 

^suggested retail price 



base, The circular bulb is held to the 
module with a simple spring clip*, 
and the bulb, like its larger ances- 
tors, is connected to the ballast pig' 
tail with a plug. 

First steps 

Begin by unplugging and remov- 
ing the bulb from the clip. Cut away 
and discard the formed portions of 
the spring clip, leaving V* in. projec- 
ting fmm each side of the ballast 
module. Drill a Vu-in. hole in each 
remaining lug and dress the edges 
with snips and file. 

Start the reflector by laying out 
all holes on a 9 x cake pan 

before cutting. Locate the pan's cen- 
ter with a combination square* or by 
drawing two or three intersecting 
diameters. The two large holes can 
be fly-cut with the pan firmly 
clamped in a drill press. Alternative- 
ly, they may be cut out with snips, 
followed by lightly hammering the 
resultant ripples over a wood block 
to flatten them. 

Shape the reflector support, round 
the corners if desired, and match- 
drill the three s A-in. holes common to 
the reflector, but don't rivet, Fas^ 
toning will be done after you use the 
support to locate matching screw 
holes in the platform. 



Make the platform from ply- 
wood, preferably lumber-core* to as- 
sure flatness. Machine the track 
groove with a router or dado he&d- 
Either way. the blir.d end will be hid- 
den under the reflector support. Cut 
the track bar from hardwood and 
glue it in place. Five-minute epoxy is 
a good choice, as you'll be using it for 



several additional assembly details. 

The lower angle for the back- 
ground support is screwed directly 
to the platform with countersunk 
fasteners, and will remain fixed, The 
upper angle is slotted to permit 
clamping the background panel. Al- 
though Vii in, approximates the USu- 
ffltoBie rrnvi to jm« 
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Gas Saver Tested & Patented 




DENVER — The Copley News Scrv- 
ice reported that United States Patents 
have now been issued to Wm. Trevas- 
k is. California veteran electrical 
engineer, for his Vapor- Jet v brand 
water vapor injector. 

Trevaskis has developed what 
amounts to a 20 cents per gallon 
"rebate” potential on gasoline , by 
designing a low-cost injector for 
automobiles, light trucks, vans and 
recreational vehicles. 

The Vapor-Jet® system has lest re- 
sults showing miles per gallon improve- 
ment of 17.3 per cent on Trevaslcis’ 
197 1 Ford Galaxy and 13,3 per cent on 
his 1973 Olds Starfire. 

Water Injectors were developed to a 
highly refined state during World War 
It, to give combat planes Increased 
speed and extended range. However, 
up to now, the low price of gas and the 
high cost and extremely difficult instal- 
lation required for earlier injectors 
combined to make them unattractive. 

The Vapor-Jet® has an uncondi- 
tional 60 day guarantee. 

Hot*' does the Vapor-Jet* system 
work? 

Vapor -Jet® operates very simply 
with no moving parts to wear out. U 
uses engine vacuum to pull outside air 
through a reservoir containing a water/ 
methanol mixture which is attached to 
the car under the hood, This causes the 
fluid to bubble and a mist to form in 
the upper part of the reservoir. This 
mist is then drawn by vacuum through 
a hose which is connected to any intake 
manifold suction hose. This connection 
is made very simply by our exclusive 
hypodermic-like injector nozzle which 
contains a regulator to allow just I he 
right amount of mist to pass into the 
combustion chamber. 

The Introduction of this mist into the 
fuel air mixture has a cooling effect 
that increases the mixture density, ex- 
tends the burning rale, and improves 
combustion efficiency. This eliminates 
ping (pred donation) and dieseling (af- 
ter running of motor). Since steam is a 
good cleaner it also helps dissolve car- 
bon deposits on the spark plugs and 
cylinder walls of older vehicles and 
helps prevent carbon buildup in new 
ones. 

How much mileage increase can be 

expected? 

This varies from car to car. Indepen- 
dent testing on Trevaskis’ car obtained 
improvements from 13.3% to 17.3%. 

Will Vapor- Jet* fit all cars and is It 



easy to install? 

Yes. Vapor-Jet 1 is easily installed 
on all domestic and foreign cars, vans, 
tight trucks, R.V.s, campers, motor 
homes, and small boats. It wilt work on 
fuel injection, lean bum cars and cars 
with turbo chargers and super chargers 
and rotary engines It will also work 
with unleaded gas. gasohol, or propane 
burning cars. The same kit fits all cars 
and contains everything needed. Simple 
installation instructions with a diagram 
are included and even a novice should 
be able to install it in less than 15 
minutes. Simply lake an ice pick or drill 
and make a small hole through any in- 
take manifold suction hose (i.e,; PCV 
hose, brake assist hose, vacuum ad- 
vance hose, etc.), Screw the injector 
nozzle into the hole, mount the reser- 
voir by means of the bracket and screw 
supplied and connect the reservoir to 
the injector nozzle by means of the 
hose supplied. If you don't want to in- 
stall it yourself most service stations 
will for a few bucks. 

Can Vapor-Jet* damage my engine 
or cause rust? 

Absolutely noil Vapor- Jet® cools 
down the fuel air mixture giving a bet- 
ter bum and su presses ping thus aiding 
your engine. The mist that enters into 



the engine turns immediately into vapor 
and exits out the exhaust, 

What is the purpose of the methanol 
V.i.M. (Vapor injector Mix} and how 
tong does it last? 

The reservoir measures 3 /j" x 5ld” 
x 7 to” and holds just under Yt gallon. 
A full reservoir should last about 1,000 
miles. Methanol (wood alcohol) is mix- 
ed with water mainly to prevent freez- 
ing and to keep the injector nozzle 
dean in non-freezing weather. The cost 
of methanol is minimal (about $5 a gal- 
lon). One gallon will last 8,000 miles. 
Sources of methanol are chemical sup- 
ply houses, paint stores and drug 
stores. Substitutes arc gas line an- 
tifreezes that contain methanol such as 
"Heel". 

For purchase, or further informa- 
tion, write or call Progressive Energy 
Carp., 3148 So. York, Englewood, CO 
801 10. (303) 762-1385, or call loll free 
(800) 525-8624. Dealerships available. 
(Offer void in C’A.) 
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Twilight lingered at 30,000 feet, but the ocean below 
was in the dark American Airlines High! 534, inbound 
from Barbados to New York's JFK airport, diced be- 
tween two ominously flickering thundeihead columns 
and began its descent Into the dusk. The plane was a 
DC-10. One constantly blinking overhead light in the 
ma»n cabin reminded you that although pilots are still 
making noises about its electrical system, the 10 has 
been operationally debugged— at an exorbitant and 
tragically unacceptable cost— and is, by all odds, safe. 

If there was a Slightly higher than normal amount of 
passenger edginess aboard, if was because the U.S. 
air traffic control system was In Its first week of opera- 
tion minus 12,000 supposedly essential sou is. 

"I have some good news." intoned Capl Deever 
over the cabin speaker. "We'll get into Kennedy with- 
out holding, although they 'll vector us some to space 
out traffic. Be back to you later" 

In due course, landing gear banged down end you 
felt the flaps dig into the aiistrsem. Bui then we 
seemed lo hang in lime. Wingtip strobes flashed end- 
lessly into white cloud, rain streaks painted the win- 
dows. T oo long? Any ground lights? Right out of a low 
ceiling, the DC-10 began what seemed lobe a landing 
flare, bul a mite on the gradual side. Suddenly, the 
cabin TV screens came alive with bounding runway 
lights Your landing shown live. No complaints about 
the touchdown. 

"That landing." Captain Deever went on as we tax- 
ied in, "was totally automatic JFK is one of about 15 
airports that have the facility, and while the ceiling 
wasn't so low that we needed it, we like to do it when- 
ever we can to. urn, validate the equipment Hope you 
enjoyed it." 

Civil aviation never grabs headlines at limes when 
things work nearly to perfection. But at these mo- 
ments, the magic carpets of fable pale before it 



Supfttcol 

Noi te be outdone by Finland's launching of t be worlds 
larges! terry, the British recenlly pushed the world's largest 
calamoran into the River Clyde Named loknt, the 250-loal- 
lon g, I Woof-wide supernal is officially designated as an 
Emergency Service Vessel. She'll stand by in the North Sea 8 
ready lo rake on any possible crisis arising on oltshore oil 
drilling platforms— including liras and emeigencies created 
by saturation diving operations. The vessel will be able to 
d irect a water stream on a bteing platform from as far away 
as 600 feel, the msnihospllai uni! an board includes a fully 
equipped operating room. 

Speed's not terrific— 12 knots. Bul a computer -regulated 
system of mam propulsion and side^ thrusters — all with Con- 
trollable pitch propellers — enables JoJcnf \o hold a precise 
position in all wmd/sea conditions. 
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gross-ton passenger/car 
ferry now being operated 
in its first season between 
Helsinki and Stockholm 
by SiUa Line, is the largest 
of its breed ever launched. 

Some 2,000 passengers 
can be accommodated 
aboard, plus up to 460 pri- 
vate automobiles (depend- 
ing on the number of trail- 
erst. Over 900 people can 
be seated simultaneously 
in its restaurants, 400 
more In various cafeterias 

and cocktail bars. There are two separate swimming pools. !lve 
separate saunas — plus a sauna bar (this beauty was built in Fin- 
land, don't forget). Not to mention the separate swimming pool and 
sauna for the crew, One thoughtful design element: 10 cabins are 
designed specifically to accommodate passengers confined to wheel- 
chairs. 

The 545- foot-long vessel Seems rather b lucky in the topsides— 
those bridge wings are 100 feet apart from tip to tip—but 6de 
underwater lines give her a cruising speed of 22 knots from a feur- 
turbocharged-diesel powerplant system that totals 31,200 brake 
horsepower. Not bad for a ship that's got 10 feet less beam than the 
QE II and about 55 percent of her length. 



The large rectangle on The forward, bulk- 
head la a panoramic picture window. 
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Supwfwry Finlandia Is stubby-tookiofl. tout knpreesivaly cwnmodlovn. 







One island's airport: 

Ideology may move heaven, but bulldozers move earth 



They're building a long-awaited intemaiinjia] airport in the snmJi 
Caribbean island-nation of Grenada- Et » a tough engineering job, 
since the 9 k D0(Mw! runway ho Hade wind territory you need only one) 
on the inland's south coast runs from a rocky point, where a lighthouse 
had tobe knocked down, k ms undulating terrain th#t includes pan of 
a small bay that must be dredged and filled in between dikes. 

Work began early in 1980 and although the facility won 1 ! be open to 
international jet traffic until 1963. it has already become a symbol. By 
permitting international tourists to fly direct to this postcard-quality 
tropical paradise (Hollywood's 'island in the Sun” of 20 years ago) 
for the fmst lime, the airport is held up by some as an economic 
panacea. Because Soviet and Cuban— not U,S or British — tech- 
nology and labor are prominently involved in its construction, it is also 
a symbol of a new wave of Castroism in the Caribbean. Some U S 
officials have even suggested that Grenada's Marxist-leaning revo- 
lutionary' regime, now in its third year, is putting the big runway in not 
for tourism* but for the military requisites of its Sovtet/Cuban alliance. 

"That's nonsense, as you can see, ' * says Grenadian civil engineer 
Ron Smith, showing PM sketches and feasibility studies dating back 
to 1966 — when Grenada was ruled by the ostensibly pro-We&t pnme 
minister Eric Gairy, a believer in flying sauccre who apparently 
amassed a large personal fortune before being deposed in March 
1979. “We have known for years that the economic future of Grenada 
depended on a first-class international airport. 44 Smith emphasizes, 
adding that ''Gairy didn't see enough in it for him or his friends to 
push it. 

Beyond ideology and revolutionary rhetoric, Grenada's airport 



project is probably unique as a sort of Olympics for heavy construction 
equipment Some three million cubic meters of material must be 
moved— not including dredge spoil and Sand fill — lo prepare the 
runway area for final grading. Much of if is ruff — rock-hard com- 
pacted volcanic ash that can actually reset iuelf after being blasted. 

”As far as earth- moving goes.” Smith told PM. "we have 1 0-year- 
old Caterpillar equipment here in our Public Worts inventory that 
outperforms Spanish-made units ihat were brand-new when the Cu- 
bans unloaded them. Bui I've got lo say (hat the Russian trucks we're 
using are tough— they don't breakdown. And the Japanese bulldozers 
the Cubans brought in have been a revelation " 

To rip the mff directly. Smith points out, would require 300-hp 
bulldozer*, the Cubans supply only 200-hp units. "... So we're blast- 
ing a lot of it, " Smith says, "bising nitrosaminc. It's an East German/ 
Cuban joint development that's a lot like standard contractors' blast- 
ing compound. Except that the diesel fuel component in the mixture is 
replaced by— would you beEieve it?— molasses/* 

In addition to this and other make -do ingenuities, the 250-man 
Cuban labor force gets ciedii for sheer industriousness. h L it 4 s the only 
place F know of in the Caribbean, 4 “ an American charter^hoai captain 
says, "where work actually progresses al night. 4 h Smith says ihe final 
cost of the airport would be some $40 million more— for a lout] of 
Si 20 million — if it were being built under a typical for-profit contract 
That's as opposed to the terms of "socialist friendship" agreed to by 
Cuba with an as yet undisclosed quid pro quo. 

"That may be so," an anxious, hotel owner confided lo PM. "but if 
the Americans were building it* it would be finished already. " 




Ovtr 100 million cubic toot of earth end rock mutt bt moved to pul 
■ S p OOG-f oot runway on thi lafamd of Qrtntdi. Airport’* conataic* 
Won Kent roods m unptved, tart era the nation'* smoothest. 



ftuwitn truck* got high merit* lor rugptdrm*, but front-tod 
kuctof built in Spain pH* Hie dw to yet another breakdown. 



Jipintso-moda bulldozer* era dwarfed by heap* ot vo&c*n4c rock After this small bay fa dredged, diked end filled wfti tend, the 

ceded luff. 'Dozer* art aotfdty built, but too low powered lo rip th* runway win be war e * It Wfaml-b— d dredging film fa Bit lent AmttV 

nock without attentive utt ot explosive* can contractor on project that showcase* Cuban '^friendship.' 1 
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Does The Bets, tw Pay 7 

YOU BET* 
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Three years research by POPULAR 
MECHANICS writer and former 
naval aviator Charles Barton, has 
pierced the veil of mystery and con- 
troversy surrounding Hughes and 
his airplanes. 

* Never- before- published firs! hand 
accounts by former Hughes’as- 
sociaies and employees 

* Neve r-befo re-published photos 
from Hughes' personal files 

"THE definitive book on Howard 
Hughes and His Airplanes." says 
Car! Babberger, former Hughes 
Aircraft Chief of Aerodynamics. 

Save lime. Save money. 
Orderdfrect from the author 
at reduced pre-publication 
prices 20% toss than book- 
store prices. Delivery in 
, February 1 982. 
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No obligation ... No salesman wilt call 



■ B ELS AW SHARP -ALL CO. f \ 

\ 712V Fitltf Builtfini V*J 

■ Kinm City. Mo. Hill 

| Pleace tend my FREE copy of your book <p* : ; 
I "Lifetime Security" and full detailion 

■ your SOOty free Trill Offer I *** 



NOW! The True 
Story of 

HOWARD 

HUGHES 

from Aero Publishers. Inc. 



YOU Can Earn Up To 



Bef Siw SHARP-ALL dOtt all 
quickly with precision and be a big profit 
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hobbyists. And. you nan start this Money- 
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every dollar you take in is cash profit. 
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sors, axes and other garden, shep and 
home tools. 
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Here's our fifth annual roundup of delightful 
gifts you can make in your workshop. 



by Harry Wicks home and shop editor 



O ne of the surest ways to show your feelings for 
someone is to give a gift you've crafted 
with your own hands. The thought alone will 
please, but when it is also a gift that is extra 
handsome or particularly functional, it is sure to 
be a favorite. 

For the fifth straight year, we have rounded up 
workshop gift ideas that we think are extra spe- 
cial Some are easier to make than others, but all 
can he crafted by a patient do-it-yourselfer follow- 
ing our how-to instructions and drawings. We 



1 Stylized books nds. colorful 
pens end pencils In row. keep 
youngsters coloring books 
corralled. 

2 Toddlers first scooter helps 
to develop arm and teg coor- 
dination. 

3 For preppies (and others 
who keep their shoos shined], 
a s hoc boa— complete with 
comfortable fool rest for esay 
polishing. 

4 Number blocks are bright 
and gay. easy for little ones to 



grasp. Bonus: They make an 
attractive dresser-top display 
when stored in the little 
hinged hot. 

5 Learning frames help Hi Me 
ones master lour important 
motor skills early— buttons, 
zipper, shoelaces and Velcro 
# Rugged ram swing will prey 
vide back-yard fun for two 
youngsters for hours. 

7 Our macro pencil clothes- 
rack is sure to delight young- 
sters of all ages. 






and give par Christmas 
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have included traditional items such as the 
Shaker stool anti shoes hine box. as well as fresh, 
original ideas created by designers especially for 
PM readers. All were built in the 1’opular 
Mechanics workshop so that we could resolve any 
construction problems. The results are shown on 
these pages. 

Do take the time to read through all insmic- 

turn I® pajjs 1 15?_: 

8 ColortuJ clown puppet on 3 
slick actually has a movable 
lower jaw. Our plans make it 
easy to duplteate. 

9 Cal doorstop design Is 
based upon the east- iron ver- 
bena of yesteryear. You can 
paint yours to match your 
house pet. 

1 O Stake Hike stool is extra 



Designs Has 1 2 9 Beite Foster Noe 4 5,8. Tt 
SJdhtBy Dunai N m 3 ? I ft. Harr* Wicks 
Mo 0 M left ao 1 Murphy 

Conduction Nos 1 2 3. 5 ? 9 10 

Hafrywi e*s. Mo ii sn?ye Wriison Mo 6. 
Michael Murphy 

PM epfor uticilos Har/y Madman 
Technical ad Eugene Thompson 



sturdy, despite I he lacl rh-ar a 
lacks a stretcher belween 
legs. The secret is in ihe let- 
in diagonal braces 
1 1 Our toy village is scaled 
lo suit Matchbox cars you can 
create buildings 10 represent 
your own neighborhood 
Streets are painted on a piece 
of canvas that rolls up 



WBM 




I 











Champions put the punch in Porsche 
and the starts in Stihl. 




CHAMPION 



Champion* are original 
equipment in products that stake 
their reputation on performance, 

like SiM chain saws and the 
Porsche <>24 Turbo. 

Cham plans... tor Improved 
performance In virtually every 
engine made. Including yours. 

World’s 
No.1 
Seller 



C^J-mpion Spath PlLpgi CoiTipjn^ - TqJ£(Jo Oh 





Master Shop... 

cast iron tables 
make the difference ! 



MasterShop measures up iq ihe toughest 
woodworking project with i he accuracy of cast iron 
Sables, like those used in induslry— |o give you 
resglSs you can be proud q 1 every time 1. 



A complain home workshop m one easy \o honcr?e 
unil equips you lo Eackle almas! any job Converts 
i n seconds to a powerful i0~ table saw. 12' dnsc 
sender. Wn " drill press, " iaiha and horizoniai 
drilling mach me— powered t>y a heavy duty IS amp 
ball bearing molor A variable speed range from 900 
30 S40G RPws allows the precise spaed selection 
necessary for any opera lion 



Make your own Itimiiure. remodel a room— Ouild 
any project large or s mall You can do il easily and 
professionally and save money too! Even beginners 
iind Shorn selves quickly achieving beautiful resulis 
on every project 



Maslar&frop is aliorcLabJe— More value, quality and 
accuracy lor substantially ress money than other 
home workshop systems 



MULTI TOOL 



N*MF 



MAIL TO: 

MitlarShop Multi-Tool Division 

ABCA Inc. Dapl. H&HSlQ 

3F3& B#nrwr fld- Mlamliburg, Ohio 45312 

Phono \ 51 3^ See -5300 



□ YES - I would Ilka to laorn more 
about MflsiarShop. 

Please send me your Ireo 
inform el Lon pack ago. 



Send for free Information or call loday and learn 
why more and more people ere turning to 
MasJerShop to satisfy their home workshop needs. 



ADDRESS 




STATE 












icholson 



Crescent 



Wei lei 



Lufkin 



Ask any professional. A quality tooi 
makes the job easier. And Cooper has a 
wide selection of quality tools for the job. 

Whether you're making or mending, 
cutting or joining, measuring or striking 
there's a Cooper tool that's just right. 
Don't take chances. Use the tools 
tradesmen use. 



Wlss 



from Cooper TheToolmaker. 

The Cooper Group 

£00*6 aOKEfl CRESCmr LUFKIN NICHOLSON 

mma wtu£fi wtss jcceute 





Troubleshooting 



or testing spark-ignition en- 
gines, there's no automotive in- 
strument like an oscilloscope — 
scope, for short, It gives you an accu- 
rate picture on its TV-like screen of 
the ignition process taking place 
inside the engine. 

The term 1 'spark-ignition" engine 
applies to engines that have eith- 
er electromechanical distributors 
(those have breaker points and cor^ 
denser s) or electronic distributors 
(they don’t have breaker points and 
condensers). As long as an engine 
uses sparkplugs (every spark-igni- 
tion engine does), you can test it 
with an oscilloscope. 



An oscilloscope cannot be 
used for testing diesel engines. Fuel 
in a diesel is ignited by compres- 
sion — not by sparks. 

If your spark-ignition engine has 
four cylinders, an oscilloscope 
projects four pictures, called wave- 
forms, on its screen. If the engine 
has six cylinders, you get six wave- 
forms; with a V8, you get eight wave- 
forms. 

E ach waveform consists of a se ries 
of peaks, plateaus and squiggly lines 
that tells a story about voltage being 
applied to ignite the fuel mixture in 
the particular cylinder. By compar- 
ing the peaks, plateaus and squiggly 



MW,*!' _ 

Hooking up an oscilloscope is just as easy 
n attaching ■ liming light or vottmtar. 
Depending on the mt you'll be conducting, 
you connects lead to the Ignition coll or to a 
sparkplug using in Inductive pickup. 



Lines of each waveform with an illus- 
tration of a normal waveform, you 
are able to tell: 

■ Ifa problem exists, 

■ Where the problem exists, 
fl The cause of the problem. 

Even the most elusive problems 
are pinpointed by the oscilloscope. 
You'll find it more accurate and reli- 
able than metered test instru- 
ments. 

Depending on the oscilloscope. 
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Otcllleicoptf dtipliy 
waveform* In either * 
horizontal or vertical 
format. The horizontal 
display li »lled pa- 
rade (far left) while ihe 
vertical display la 
called ratter. Uaually 
only the more expert 
live scope* have the 
raster display capabil- 
ity. Variances In pat- 
tema ahow a prcbmm. 



In addition^ many oscilloscopes let 
you display the individual wave- 
form (sf of any one {or more than one) 
cylinder by itself. You can gel an 
tmlargemefU of the wavefarmCs) for 
a closer examination of peaks, val- 
leys and squiggly lines in ease you’re 
not sure if Un'i'o’s a deviation from 
normal. 

There are many ways a waveform 
can deviate from normal. To deter- 
mine the meaning of *1 deviation, you 
must consult the instruction manu- 
al published hy the manufacturer of 
the oscilloscope, You can’t use a 
manual published by someone else, 
because shapes of waveforms often 
vary considerably between different 
make.H of scopes 

Oscilloscopes display alt phases of 
primary Llow- voltage) circuit and 
secondary (high-voltage) circuit cy- 
cles. Therefore, any of the following 
problem# can be uncovered with a 
scope: 

■ Damaged, worn or incorrectly 
gapped sparkplugs. 

■ Damaged sparkplug cables. 

■ High primary-circuit resistance. 

■ High second ary-cireuit resis- 
tance* 

■ Defective distributor cap and ro- 
tor. 

■ Defective ignition coil* 

■ Defective or incorrectly gapped 
distributor breaker points t electro- 
mechanical distributor). 

■ Defective condenser {electrome- 
chanical distributor), 

■ Worn or damaged distributor cam 
(electromechanical distributor). 



waveforms can be arranged in sev- 
eral different patterns. All oscillo- 
scopes are capable of projecting a 
parade pattern. With this, wave- 
forms are arranged horizontally 
across the screen, one after the oth- 
er* following the firing order of the 
engine. 

If engine firing order is 1 -3-4-2, the 
first waveform is a picture of the 
ignition cycle for the No. 1 cylinder; 
the second waveform shows the igni- 
tion cycle For the No. 3 cylinder; and 
so on. 

Some oscilloscopes also permit you 
to superimpose waveforms on top of 



Typical screen format of an 
oscilloscope shows voltage out- 
put in numbers printed on side of screen 
and dwell values along bottom of screen. 



one another. You are able to sec if 
one (or more) waveform is out of kil- 
ter with the others. A blurry image 
would be projected. You can then 
split the superimposed pattern into 
its individual waveforms to deter- 
mine which waveform is not normal 
and which cylinder is. therefore, 
affected. 

The more expensive oscilloscopes 
also have a raster display. Using a 
raster pattern, you can arrange 
waveforms individually, in a column 
from the top of the screen to the bot- 
tom. in an order that coincides with 
the engine firing order. 
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Patterns can be super- 
I mpoud on aacfr oth- 
er To datarmln# tf on# 
cylinder la out of 
pftate with tha wave- 
form* of ether eylln 
berr Th# flr*t wave- 
form (right) ahmra 
that tha secondary cir- 
cuit la firing property. 
Tha second waveform 
(far right) Indicates 
that the firing time la 
out of phase with Tha 
other aparfcptuga. 





■ Defective ignition module (elec- 
Ironic ignition}* 

■ Defective pickup coil (electronic 
ignition). 

■ Worn or damaged spark-advance 
mechanisms. 

■ Incorrect ignition timing. 

An oscilloscope that’s to be used 
for testing a General Motors vehicle 
with a High Energy Ignition (HE!) 
system, which has its ignition coil 
inside the distributor cap, needs a 
special adapter. This adapter clips to 
the ignition -coil housing on top of 
the distributor cap. It picks up elec- 
trical pulses from the ignition coil 
inside the distributor. 

Other ignition systems have ex- 




To leaf a GM with HE! ignition you need e 
special adapter In order to hook up the 
■cop*. It Cflpa on distributor. 



ternaliy mounted ignition coils, You 
can reach them to attach the oscillo- 
scope inductive pickup lead to the 
high-tension cable between the coil 
and distributor cap. 

Other than this T connecting an 
oscilloscope is much the same from 
one ignition system to the next. Con- 
nect the power lead to the car bat- 
tery and the other inductive pickup 
lead to the sparkplug cable of the 
No. 1 cylinder. 

Important: There are slight varia- 
tions in connections between differ- 
ent makes of oscilloscopes- With 
some models, for example, you have 
to connect a third pickup lead to the 
coil negative terminal. 

An oscilloscope can also be used 
for testing an alternator, if a special 
alternator test adapter can be con 
nected to it- 

All about waveforms 

Let’s walk our way through a test 
using a typical oscilloscope, so you 
can get an idea what this instru- 
ment can do. Suppose your car has a 
VB engine with a conventional (non- 
electric:) ignition system. It has de- 
veloped a misfire- You want to find 
out why- 

Warm up the engine and connect 
the scope. With the engine running 
at between l f QO 0 and l.oOO rpm p turn 
on the oscilloscope power switch and 
set controls. Fve elected to use a 
parade pattern. Waveform s p there- 
fore* represent the ignition for each 
cylinder in the order in which the 
engine fires. For our example, ns- 




ttte first step In ■ teat 
procedure la to dis- 
play all cylinders In fir- 
ing order (tar fait), 
P**fc voltages should 
tiewtlHIn lOpercenld 
each other. You can 
Than zero In on any 
tingle sparkplug fir* 
Lng «mi (mWtBe, see 
Text). After correcting 
■ problem. The highest 
voltage should be 
within tha automakers 
s pec Hlcat Ions (left). 
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Oscilloscope pattern for am alternator that 
la functioning properly wtth the engine run- 
ning at a leaf Idle fa vary regular. 




At alow Idle, the pattern a look Ilk* th l a. Th* 
peaks are alao regular, but 1h#y k r# Smaller 
Than those for a faet Idle, 




Open diode* or aTafor of an alternator look 
like fhla el alow Idle on a scope. AT feet Idle, 
Irregularity la mqt* pronounced. 




At alow Idle, this I* what the scope shown 
When aHnruator diode* or atator are ehart- 
ad. II Indicates Impending failure. 
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Troubleshooting with an oscilloscope 



sume a firing order of 1-8-4-3-6-5-7- 

2. 

Now look at the figure at the bot- 
tom of page S6. which is the way a 
normal waveform projected by our 
typical oscilloscope should look. The 
waveform is divided into six parts 
that coincide with the six phases 
that take place during the ignition 
cycle, These phases are as follows 

1, Sparkplug-firing voltage phase. 
This peak oft he waveform shows the 
amount of voltage needed to jump 
the Rap between the sparkplug elec- 
trodes to ignite the fuel mixture, 

3. Sparkplug-firing time phase. This 
plateau shows how long a time the 
plug continues to fire. If sparkplug- 
firing time i spark duration) is too 
brief, incomplete burning of the fuel 
mixture will result, 

3. Coll and condenser action phase. 
This aeries of squiggly Lines, which 
diminish in size, shows the dissipa- 
tion of energy remaining in the cir- 
cuit after the sparkplug- firing stage 
has ended. In a properly performing 
ignition system, not all voltage 
that's generated in needed by the 
sparkplug for firing. Some voltage 
remains and is expelled through the 
coil and condenser. 

4 . Distributor point close phase. 
This small peak shows the closing 
time of the distributor breaker 
points. It is the beginning of the 
dwell period, which is the length of 
time during which the points of a 
conventional Ignition system stay 
closed to allow current buildup in 
the ignition coil. Tn an electronic 
ignition system, dwell is the length 
of time the electronic module is 
switched on to allow current to build 
up in the ignition coil* 

5. Distributor-point open phase. 
This 90° angle shows the opening of 
the distributor breaker point fl s at 
which time the ignition coil expels 
the high voltage it has built up dur- 
ing the dwell period. In an electron- 
ic-ignition system, the electronic 
module switches off to end the dwell 
period, allowing the ignition coil to 
expel energy, 

6. The cfwell-perfod phase. The 

oscilloscope portrays this as a pla- 
teau between the point-close {elec- 
tronic module on) and point-open 
(electronic module off) phases. 

Now Jet 'a get back to our misfiring 
Vd engine. Compare the waveform of 
each cylinder with the illustration of 
a normal waveform. Pick the one (or 
ones) that doesn't Look normal* 

Let's suppose one sparkplug- fir- 
ing voltage peak is substantially 
higher than the others. A substan- 
tial difference between the highest 
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and lowest sparkplug- tiring voltage 
peaks means an abnormal amount of 
voltage is needed by the particular 
plug to generate a spark in the elec- 
trode gap. 

Righer-th an -normal voltage draw 
could indicate: 

■ A worn or damaged sparkplug. 

■ A defective sparkplug cable. 

M Damaged distributor-cap tower 
electrodes. 

■ Uneven car bu ration. 

■ A defect in the cylinder. 

With all these possibilities, how 7 do 
you proceed? No trouble. Just keep 
using the oscilloscope and you'll 
soon pinpoint the problem. 

Zeroing In on a malfunction 

If you can, switch the scope go on- 
ly the abnormal waveform is dis- 
played. It will present a large, sharp 
picture with which to work. 

Using insulated pliers, disconnect 
the sparkplug cable from the affect- 
ed cylinder and insert a thin screw- 
driver in the sparkplug boot so it 
touches the terminal. Being careful 
to hold the screwdriver by the han- 
dle, place the shank against the 
engine to ground the ignition. Keep 
your eye on the sparkplug-firing 
voltage peak. 

Suppose the line drops. This 
means the sparkplug cable is deliv- 
ering voltage to the sparkplug. The 
cause of the misfire is a faulty spark- 
plug, a malfunction inside the cylin- 
der or uneven carburet ! oil 

Turn off the engine and remove 
the sparkplug to examine it- If the 
plug is in good condition, use com- 
pression and vacuum gauges to test 
the cylinder for low compression and 
Loss of vacuum. If you stall haven't 
found the cause of the problem, 
check the carburetor. 

If the sparkplug- firing Voltage 
Line does not fall when you ground 
the sparkplug cable, remove the 
cable from its tower in the distribu- 
tor cap. Connect a jumper wire from 



tower to ground, making sure the 
alligator dip of the wire Is in contact 
with the terminal in the distributor 
tower. 

Watch the sparkplug-firing volt- 
age line. If it falls, the sparkplug 
cable is faulty T because voltage is 
getting from the distributor to* but 
not through the cable. 

If the sparkplug-firing voltage 
line doesn't fall* the cause of misfir- 
ing is the distributor tower holding 
the cable* Perhaps the tower termi- 
nal is corroded or the electrode in 
the cap that picks up voltage from 
the rotor is burned!. Replacing the 
distributor cap will dear up the mis- 
fire. 

Testing the alternator 

If your oscilloscope ifl designed to 
take an alternator adapter, testing 
the alternator is even simpler than 
testing ignition. Connect the scope 
and run the engine at slow idle, then 
at fast idle. 

If the alternator ifl performing 
properly* you will see two wave- 
forma on the uidlluscupt screen— 
one for slow idle and one for fast idle. 
If a waveform is broken or Irregular, 
it means the alternator is defective. 
One kind of irregular waveform sug- 
gests an open diode or stator. Anoth- 
er kind suggest* a shorted diode or 
stator. Open or shorted makes no dif- 
ference. The alternator should be 
overhauled or replaced- 

Is It worth tits Investment? 

That really depends on how seri- 
ous you are about car maintenance 
and how much you want to rely on a 
professional mechanic. 

Let's say that you're considering a 
?4GO oscilloscope — -a good middled- 
the -pack unit, The cost of labor La 
currently about $30 per hour. Thus, 
that $400 could also buy you about 
13^ hours of flhop time— approxi- 
mately three trips to the dealer. The 
decision is yours. nc 



OSCILLOSCOPE BUYING INFORMATION 



A s you might expect oscilloscopes are 
not cheap. The* range m price bom 
$200 to $24,000. The price is dietaied by sev- 
eral farters, among which are the sire of the 
calhode-ray lube: type? of displays that the 
scope \s capable d projecting (parade, 
superimposed, raster, or aE! three); whether 
the scope is equippac with other lost wvst tu- 
men!* and accessories {such as tachometer. 
Etarng light, dwell meler, vacuum gauge and 
mobile carl): and other special feature^ such 
as the ability to assimilate inlormaikm and 
print a diagnostic readout 
Listed (fit right) aa Hire* oscilloscope 
makers I ve selected because they are well 



known arid their scopes are Tairiy reasonably 
priced. They w i0 sand you literature about the 
instruments listed so you can compare fea- 
tures as well as prices: 

rtatffr Go. tferiui ^dw. Midi- 4022 

■ U3041 CQ-101-5 (gomi in *1 Form; 

■ Uadtl CO-2SW. J-L90 S5 m di fonnj 

1 IWilWO-™, K.itt 

Pwn*M lnfflmin#r*CG ,St01 Gra** Pg*H ffci , OraoQ. Hi. 
SOM 

■ ffoAN 2 1 K5. J-54S.&9 M ten ftwttK* ot* 

C4-I 

■ Mod*! 510 , W* 

■ WKtei 5 Sa,S 1 .i 4 $ 

Hi* fcAftfUrtic* Corp.. S4B5 SOLflh L* CtAnvga @hrf . L04 
AngrtB?. Gflkr WCUS 

■ MOMJ S? 5 & 







It’s 1(T outside . . . Even getting colder. 
So you bundle up in layers and layers of 
heavy clothes. First with long underwear 
* . . then bulky, restrictive thermal wear 
on top. 

Oh, you were warm all right. Like in a 
Turkish bath. Because you began to 
perspire from all your activity. And 
perspiring in that mountain of clothes is 
like perspiring in a plastic bag! The 
perspiration is locked in. So there you are. 
Wet and miserable. 

But now, at last, Da mart has solved the 
problem. Because Damart invented 
underwear that keeps you warm, dry and 
comfortable no matter now cold it is or 
how long you stay out. Underwear that's 
soft and light so you can move easily. 
Underwear knitted to let the perspiration 
evaporate through so you always stay 
warm and dry next to your skin. Nothing 
else does this like Damart! 

Damart does this with a new miracle 
fabric — Thermolactyl. You can wear 
Damart indoors too, and turn your 
thermostat down into the 60’s. You'll feel 
perfectly comfortable and enjoy dramatic 
savings in home heating costs. 

Damart is so comfortable that the Mt. 
Everest climbing expedition wears it. So 
does the Chicago Bears Football Club, 
New England Patriots and Philadelphia 
Eagles. 



Our free color catalog tells the full 
Damart Thermolactyl story and displays 
the whole Damart line for men and 
women, including tall sizes , Send for your 
FREE copy now! 



THERE IS NO WARMER UNDERWEAR MADE! 

Fill out and send to: 

DAMART, Dept. I1GQ1 
1811 Woodbury Ave. 

Portsmouth, N.H. 0380S 

YES! Flush me your FREE DAMART Catalog . , . I want to 
enjoy the fantastic warmth of Thermolactyl Underwear, a 
DAMART” exclusive. (I understand there is no obligation,) 



THE PROOF IS IN THE WEARING! 



Damart 



Thermawear 

WHEN IN THE BOSTON 
VISIT OUR PORTSMOUTH. N.H. 
STORE. [603) 43! -4700 



PAINT NAME 



ADDRESS 



STATE 
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Future Ford concepts 

Ford Motor Co. recently unveiled a 
quintet of running-concept vehicles 
that demonstrate the variety of 
things its designers and engineers 
have on their fertile minds for the 
latter 1080s and early '90s. We 
already know that the company has 
a lot of exciting new stuff coming 
between now and mid decade, but 
take a look at some of these "better 
ideas" for the future: 

Super Gnat: “Proves .small, fuel- 
efficient cars don't have to look like 
boxes p ,p brags Ford. This two-seater 
is only 48 inches high and 148 inches 
long on a 78.7-inch wheelbase but 
seats six-footers comfortably. Pow- 
ered by a 1.0 liter four-cylinder* it 
has actually been around for about 
four years and has appeared at auto 
shows throughout the country. 

Shuttle! 1 ? Even smaller than the 
Super Gnat at 120 in-rhea on u 77- 
inch wheel base p but with better 
package efficiency, the sporty* 
wedge-shaped Shuttler two-seater 
boasts a drag coefficient <Cd) of 0.34 h 
T he light, nearly all-glass green- 
house and a pod-type instrument 
cluster on a sloped-sway panel help 
prevent any sardine-can feeling in- 
side- 

Pockar; Four feet shorter than 
today's Escort at 114 inches on a 
tiny 75-inch wheelbase, this innova- 
tive concept seats four people com- 
fortably. Because most of the interi- 
or is used for passenger room, there 
are luggage compartments in the 
lower doors, complete with luggage 
that just fits neatly into the space 
provided. 

Acrovam Most intriguing and 
practical of the five is Ford's idea of 
a minivan— a product we believe is 
long overdue for the American mar- 
ket- Built on a 94 -inch -wheel base 
Escort platform and only 157 inches 
long, it hag a wind-cheating shape 
and room for seven passengers or 
plenty of cargo. 

Cockpit: Also interesting but more 
controversial is the three- wheeled, 
two-seat (in tandem) Cockpit, so 
named because its interior gives the 
impression of the inside of a fighter 
aircraft. Unlike the others, it has 
rear- wheel drive and uses a 12- 
horsepower* single-cylinder motor- 
cycle engine nestled inside the sin- 
gle rear wheel. It weighs only 770 
pounds and should get something 
like 75 mpg, according to Ford 




Eiperlmontal Aarovan has a small, 94-In, wheelbase but will hold seven passengers. 




Cockpit, a micro three-wheeler , seats two In Shuitler sits on minuscule 77-In. wheelbase 
tandem. Engine powers the rear wheel, and la powered by a sub-1 -liter engine. 



design vice president Donald F. Kop- i 
ka. 

In addition to maximum fuel and 
package efficiency, nays Kopka, 
these concepts wore designed to be 
"cars that people would like to own, 
that they would be comfortable 
with. They also had to look good, like 
automobiles, not motorized market 
baskets*" 

Also on display were a pair of 
experimental three-cylinder en- 
gines that could conceivably be in 
production well before anything like 
the above idea cars> The firsts a 1.2- 
liter gasoline engine (essentially a 
lightened, high -compress ion version 
of the compound- valve, hemhhead 
1 .5-liter Escort Four, with one cylin- 
der lopped off and a balance shaft 
added to- counteract vibrations), 
could deliver as much as 50 mpg city 
and 70 highway. The second, a tur- 
bocharged. direct- injected diesel of 
the same displacement, could attain 
EPA ratings of 63 mpg city and 85 
highway. 

GM EV on hold 

If you were saving up for a GM elec- 
tric vehicle, which was origin ally 
supposed to be available by the '85 
model year* you might consider 
investing in something elsen Seems 



there have been unexpected delays 
and budget cutbacks; though bat- 
tery, d<c. motor and motor speed- 
controller development will contin- 
ue. 

The best hope is late '86 or '87 
because of the long lead times 
required to get production facilities 
(for components as well as the vehi- 
cles themselves) in place even after 
the EV is considered ready for pro- 
duction. GM hints it will have re- 
evaluated the program by mid-1982 
and doesn't want to talk much about 
it until then. 

M can wh i le* GM C Truck and Co ac h 
general manager Robert W. Trnxell 
says his division will almost certain- 

5fl tarry p s pe 44) 
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Armstrong introduces a great new look 
in ceilings and a system that makes installation 
easier than ever. 



The great new loo k is the Armstrong Masters 
Collection Dramatic ceilings with the reaJisiic look 
of oak, pine, marble, and cork. 

The great new system is '‘the Armstrong Easy Up ’ 
Installation Kit.” It makes putting up tile and plank 
ceilings a snap — even if you've never installed one 
before, Mo cumbersome fuming si rips. Mo stapling. 
No enact measuring. Easy to buy. too. Easy Up irack, 
nails, and clips are in one convenient package. And 
all I he materials for a 10 r xl£ r Masters Collection 
Ceiling come lo less than 3200* 

Nothing could be easier than the Armstrong Easy 
Up installation System. And nothing could be nicer lo 
come home lo lhan a Masters Collection Ceiling. 

SPECIAL REBATE OFFER. To learn how you can 
save $20 On selected Armstrong ceilings and 
installation materials, plus the name of your nearest 
participating retailer, call this TolMree number; 
B00/233-3B23 {in Pennsylvania. 800/732-0043) 







1. Nail lie Irgcks. 



2 Posi tion I iltis 



3 Snao inpflace 



, to come 
home to 




" £&l*na!e -based on manul&taurti! a s-urr&y or roun prictfrg 
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ly be producing battery -powered 
commercial vans sometime after 
1985* He believer there's a market 
out there for &horl>haul h stop™ anc *'l^ 
electric delivery units, and he in- 
tends to serve it- 

Another encouraging word comes 
from Sears, which sent an experi- 
mental Die Hard-powered Fiat up 
Pike^ Peak last su miner to establish 
a record of 32 minutes, 7.42 seconds 
for the 12,4-mile course, Though it 
was the first time an EV has 



attempted an official run up the 
famous mountain, the 4 .700- foot 
climb was completed with no trouble 
with Sears racing services manager 
C.F. “Joe” Ball at the wheel. Why? 
Because Sears plans to market Die- 
Hard EV replacement batteries 
through its catalog beginning next 
spring. 

P*€ar back on track 

Last month we reported that FontL 
ac’s exciting mid-engined, fiber- 
glass-bodied P-car two-seater was 
put in a holding pattern by the cor- 
poration due to development prob- 



lems, but GM has again flashed the 
green light. Originally expected 
next fall as an S3 model (coinciden- 
tal with rival Chevrolet’s ull-new 
Corvette), it now appears that 
sports-car enthusiasts will have to 
wait an additional year for this sexy 
little job. Better late than never. 

Good stuff from AMC 

The growing American Motors 1 AMC 
family tree will yield more fruit in 
'82 ns Renault's sleek Fuego sport 
coupe is scheduled for a spring debut 
in American showrooms. Available 
for two years in Europe, the U,S- 
Fuego will be powered by the Re- 
nault 18’s 1 .ft- liter four-cylinder en- 
gine and five-speed manual trans- 
mission. A turbocharged version 
should arrive about six months lat- 
er. 

By next summer, the long- 
awaited, jointly-developed A MO Re- 
nault front -wheel -drive economy 
car should start rolling off the com- 
pany's Kenosha, Wis. h assembly line 
in preparation for an ’83- mode I in- 
troduction. Available in sedan and 
hatchback body styles, it will likely 
replace the Renault LeCar and may 
be offered with optional 4wd- 

AMC also plans to begin building 
its own four-cylinder engine next 
spring for use in its T 83 Jeeps and 
rwd small cars. Derived from the 
company + s existing six-cylinder, the 
new four should be about the same 
size as the Pontiac 2.5diter unit it 
has been using for several years. 
Phasing nut the Pontiac engine will 
make AMC more self-sufficient and 
will free up more of the popular 2.5- 
liter Fours for use in GM"a own 

cars- vm 




Chrysleris 1983 
Rampage mini-pickup 

it IMS shape looks Tamiltar, iia oecause the 
Rampage will be bum on Chrysiefs curreni 

TCa024 Iront-cfnve sport coupes Our 
coven operatives in Deirorr nal only EDpk 
pictures, bill actually gel Eo d*rw one wrth 
ihe 2 .2-liter Four Impressive, they say. Hie 
performance was quits good and ihe han- 
ding very untmekhke Will !he Japanese 
sport pickups finally gel some real oompe- 
Irtioo? Stay Tuned. 



A Superb New Gift . . . 

Rich In Value, Modest in Cost 




A gresl all email** to ihe humdrum shirt end tie gilt.TwD oi 
ihe rnosl highly prlied Hand ipoli in ih« world - original, 
genuine CHAWMEiLOCK Tongue- n -groove pliers with 
plasiic gflps - nested in. a sturdy, whH* box wllh desr plasiic 
cover. The large; plter Is I he popular 9 l| i inch siae. the smaller, 
me handy 6 r Inch poekei sue. 

T ruty, a gill the receiver will warmly thank you lor, now and 
years from now. 

CHANNfcLLOCK Gifl Package Ho. GPl Ask your hardware 
supplier for this diftlrntllve gilt. 



CHAN TcTlUCK, 



e«ANNELLOCX INC * Mc.av.m Ptnn.^vsm. 16314 
Wfti The ftci Oi The family $«MFn Our Fm Catalog 
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SAVE MONEY 



NAME 



STATE 



NOVEMBER 1901 



YOUR PRESENT STORM WINDOWS 
ARE NOT ENOUGH!!! 

TORLITE Can Double or Triple Insulate Windows 



One Tariff hit can cover over 160 square feel of window area. This means ( 7 2 

you can Slop heal LOSS and PREVENT cold air Inf III ral Ion from ten average j n 

size home windows. With an energy savings that may equal ten times the 

coat of one kll. fZA P5v I . " ^ 

The Torutm window system has been used exclusively by Industry both \ / f 

here and abroad for many years. Now limited supplies are available for Vm/ f * 

public and private use. The Torllf window system installs In five minutes, ff\ 

using no nailing strips, screws or tools. Torllf Is a totally new 100% opti t L ■■■ v^-v 

cally clear and tough film with no cloudiness or haze. n 

Even should you nave storm windows, you can form another insulation bar- Lti //TTl — " 

her against heat LOSS and SEAL OUT cold air infiltration The Torllf win- NP**T 

dow system creates an insulating packet of air inside your window area tiy / l 
keeping cold air OUT and keeping IN your healed room almosphere. / \ 

Any type window, be il casement, bow, jalousie, steel, aluminum, wood can f p. \\l L „ 

be made 100% air tighl. Trailers, factories, farms, apartment buildings, | \\ \ — -i. 

churches, hospitals, schools, motels and vinually every business can use , W\ 

Ihis system lo realize substantial energy cavings. 

No other window kil available on ihe market today offers the amount of window coverage and energy savings of 
Ihe Tariff system. 

" Torllf is 100% optically CLEAR. You don't even know il's on your window. 

* We have developed an exclusive acrylic polypropylene fastening system that allows the Tor Him 
K\ : film to fasten to the inside window frame, molding or wall. 

K,, 4 * No tedious measuring or cuffing to exact dimensions. All excess is trimmed alter Torllf film 

v '\^ ■ has been installed. 

\1 * Designed for use on the inside. No climbing ladders or difficult outside installation unless you 

. Vu M warn to- 

A ™ * Can be taken down, stored and reused for next year. 

SilrS^ iTron^ * 1,10 Torllf system offers the same cost saving benefits for saving on your air conditioning 

high IgnglEe glrenglh COStS. 

■MMMMj ■ The sun’s ultraviolet rays have a minimal effect on the Tor file film. 

■T !■ ■ The rorffre comes packaged on a roll, not folded or creased, so you are assured of receiving a 
L Jill 1 quality product. 

I. , 1 ■ Torllf film is a Giant 50 inches wide by over forty leet long. For a total of 160 square feet for 

one kit. 108 feet of fastening system is included plus complete instructions and pictures show- 

j J I ing step-by-step installation. Reorder forms are included for fast and easy ordering. TWO kits * 

] _ — • t one roll 50 inches wide by 80 feet long. THREE kits - 50 inches wide by 12Q feel long. 

^ You can tesi Torllf in your own This offer Is made direct from 

^ ■*’> *Jf e ' home withoul risk. Trial tesi any ihe manufacturer. The ONE COMPLETE 

3 apE twowlndOwsinyourhome.com- Torlllm material is not KIT FOR A LOW 



Mai 

Fils any s'ze, 
shape window 



pare ihe temperature and overall 
comfort. Should you feel that our 
System does not perform and you 
are convinced that il is not every 
bit as effective as we say, return 
the unused portion lor a com- 
plete refund LESS POSTAGE. 



This offer is made direct from 
ihe manufacturer. The 
Tortttm material is not 
available to the public thru 
any retail outlet or 5 1 ore We 
regret that we are unable to 
accept credit cards or 
telephone orders. 



ONE COMPLETE 
KIT FOR A LOW 



•MOT 

I +PHIIQI 



Easy *5 a upper 



lo open tor iccess 



GUARANTEE 



SHOULD YOU no r flE COMPLETE- 
LY SATISFIED RETURN UNUSED 
PORTION WITHIN DATS FOR 
FULL REFUND LESS POSTAGE 
AND HANDLING 






Supplies are limited. 
So please don't delay. 



RPT Manufacturing 

Tortito Division Dept, PM-1 

470 Easton fid., Horsham, PA 19044 



Pieaae rush ma hits oom-pIdiB will! easy Instructions ai bmo low price 35 PLUS *1.50 

POSTAGE ior ONE fcIL IhSl COfltllrw iGOsquara reel. TWO KITS 3JQ square fe^l Tor S-Zfl.OO PLUS 11 95 
POSTAGE A Htlngi of Sl,W if|HjrcmiHd ieparaleiy THREE KITS *BC square led lor HI 35 l*LUS 
(i£,£5 POSTAGE A iovLngt of J5_BQ il purchased separately . TOTAL ENCLOSED CHECK &r 

MQNEY ORDER ONE ¥ 

NO C.O.D.'S PLEASE ah fthtpmBrilS JTiaOe UPS unpegs oingr mslrudl lonfe given. 



ADDRESS 



API. NO 



rip CODE 



Orders lo CANADA Cheek or money order mu si be made payable irt U.S DOLLARS 
and 11 00 MOST BE ADDED TO COVER POSTAGE. 








CAR CUN 1C 

SOLUTONS 
FDR MECHANICAL 
HEADACHES 
BY 

MORT SCHULTZ 



Heatproof 

I'm happy fo the end of orm 
weather so l can use my 2979 Datsnn 
| $8<tZX without worrying. But I'm 
already dreading next year. Around 
i here m Btimnafr, tenipemhireff Jttf 
between 2X0* and I JO 9 F . ,4/^er drill- 
irtff at €0 to 65 mph on the interstate 
fora while with the airconditianer 
on. the first atop sees the temperature 
; gauge of Datsun topping wwt and 
the coolant boiling aver. Alt the dealer 
does is tight e n hose da mps* Is there a 
service bulletin he doesn't know 
a bou f ? — W J . M a mi r. H igh la nd m 
Calif 

No there's no service bulletin. In 
fart, yours is the first complaint Vve 
gotten about the Datsun cooli ng sys- 
tem. 

Possibilities 1 see for overheating 
of this engine are: I. you + ve placed 
something,, such as a bug screen, in 
front of the car and it’s blocking air; 
2, you've installed an aftermarket 
aircondit toner, which is less effi- 
cient than the aircomditioner you 
could have had installed by the fac- 
tory; 3. the head gasket is damaged 
and hot exhaust gases are leaking 
into the cooling system. 

Also, to help ward off trouble, you 
should service the cooling system 
every two years. Plush the radiator 
and engine, and refill them with a 
fresh ethylene glycol- water solu- 
tion. Then, it's important to replace 
the thermostat and test the radiator 
pressure cap. 

Obviously, 1 10* to 120* F. tempera- 
tures aren't comfortable for man or 
beast, but your 2S0ZX doesn't have 
sweat glands. High ambient temper- 
ature shouldrTt bother it. 

Avoid the greasy look 

/ recently bought a fine used 2979 
Dodge Colt . The only problem Tve 
encountered is an excessive amourtt 
of oil being drawn into the air clean- 
, er. Tftedfcff r says if 's normal. / ccinV 
believe that . HTia f can / do to clean up 
this mess? — John Meredith, Milwau- 
kee 

A trace of oil in the air cleaner is 
normal* but not an excessive 
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amount. If you have a 1,400-ce engine 
and the car was built before October 
1978. a new valve cover (part. No< 
MD030274) has been issued to stop 
oil from leaking into the air cleaner. 
If you have a l t 0O0-cc engine* remove 
the valve cover and install a washer 
(part No. MD007745) under the cam 
shaft front-bearing cap bolt. Then, 
install a new valve cover (part No. 
MD0074&?) and retaining screw 
(part No, MFHKKK35). These repairs 
also apply to 1979 Plymouth Champs 
with MQO- and I.tiUO-cc engines, 

Maas confusion 

/ recently took my 298} Dodge Aries 
fo have the rea r brakes adjusted t they 
aren*t self-adjusting J. The mechanic 
couldn't find openings in the brake 
flanges a nd had lo remove wheels and 
drums to get at adjustment mecha- 
nisms. Yet r the service manual sags 
to make the adjustment through 
access holes . / don't understand. Nei- 
He e r does th e Dodge mecha n i c. — Jo h ie 
L. Gotelti « $an Francisco 

Neither do I. Every K-csr Tve 
seen has an access hole in each 
brake backing plate. The hole is high 
up on the plate and a little off-cen- 
ter, just below the area of the wheel 
cylinder. Maybe your mechanic isn’t 
looking in the right place, A3so h 
access holes are covered by plastic 
plugs, which may be painted the 



same color as the backing plates, 
making them hard to spot. 

Just suppose, though, that by 
some fluke, access holes weren't cut 
into the backing plates at the facto- 
ry. Your dealer ia obliged to get you 
the right parts. These plates have to 
have access holes. 

Once you straighten this out* show 
your dealer how sharp you are by 
giving him two new bits of informa- 
tion about the K-car brake adjust- 
ment that he may lack: 

1. The parking brake should be 
released and the parking brake ca- 
ble backed off. so there's plenty of 
slack in the cable, if there is the 
least bit of tension on the parking 
brake cable, the adjustment won't 
be made correctly, 

2. Once shoes are against the 
drum, back off the star wheel six 
clicks— not 10, as the service manual 
states. Remember: Six dicks! The 
manual is not right. 

After the adjustment is made, be 
sure that the mechanic replaces the 
plastic plugs. If he doesn't, dirt will 
creep into brake assemblies through 
the access holes. 

Try to coot It 

.Wj/ 1979 Bttick Begat, bought new { 
has the JMditer tJSJ-cu.-inJ Vfl en- 
gine, Not since dag one have I been 
able to get rid. of pinging, l use the 
highest octane gas 1 con frog, and Tve 
had all adjustments verified for ac- 
curacy. time after time. Several 
months ago f thought t had the 
answer when } rend in your column 
that the sensor which contmts the 
thermostatic air cleaner and the 
FOR valve may be at fault. This. too. 
proved £o be a blind alley. Please H can 
you help mef—At Murray. Fails 
Church , Va. 

Perhaps you aren't using the right 
sparkplug. There has been a change 
since your car was builL The 1979 
engine, except when equipped with 

(PfoasB lum (o page 4&J 



A plug for a plug 



Some manufacturers pul rubber plugs in dtsc j brake 

assembly ptslfW You ran pull Out the plitga lrMn?p»cl 

for wear, ehm mating th? need to remove Hires and wheels. 
Most drum-brake assemblies are also _ 

equipped with pull-out plugs to let you 
adjust lining-ta-drum clearance Unfortu- 
nately. these useful plugs are often a prob- 
lem, because some Saturday and prates* 
sional mechanics forget to reinstall tnem, or they 
don't insert plugs securely enough to stay m place 
as wheels bit bumps. In either case, road grit that 
enters the broke assembly through the open bole 
causes a lot of expensive damage. So plug 'em beck 
up again, friends— a^d make sure that they're tight 
enough f 
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turbochargers. cfmie equipped with 
AC R46TSX plugs. Under some driv- 
ing conditions, these are too hot for 
the engine and ignite the fuel mix- 
ture prematurely, creating a spark 
rap (ping). 

General Motors has recommended 
replacing the AC R46TSX with cool' 
er operating AC K45TSX plugs in all 
1979 models equipped with the 3^* 
liter nonturbocharged engine, (Jap 
this plug to .OfiO in. Use AC H44TK 
plugs in the 3,8- 1 iter engine with tur- 
bocharger. You should gap this plug 
to ,940 in. 

Lighting the way 

Is it possible to convert an otder type 
timing light into one of the neuter 
type induction models f— William T. 
Gish, Kansas City. Mo. 

It's possible. You would have to 
get the circuit board Tor the particu- 
lar induction model you're interest* 
ed in or that fits. You can then 
replace the guts of your old timing 
light, salvaging both the case and 
the tube. 

However, before you get enthusi- 
astic, let me tell you that several 
instrument manufacturers told me 



that the cost of modifying an old tim- 
ing light would equal— perhaps 
even surpass when postage for send- 
ing parts is added— the cost of buy- 
ing a brand*new induction timing 
light. 

Elementary, my dear Kozlowsfci 

My two friends and 1 own IP&O AMC 
Concord station wagons with auto- 
matic t rciHftUEEsstWa and £5S-cu.-in. 
engines with two- barrel carburetors. 



Oddly enough, we alt have the same 
problem , 

All three vehicles operate perfectly 
in city traffic. However, after driving 
on the highway of 50 mph for about 
one hour , all three stall of the first 
stop. They all start aga in. but they all 
stall at the nert stop, and so on. and 
so on, nidd so on. 

My friends have taken their Con- 
cords to the dealer, who has tuned up 
the engines and overhauled the car* 



*5 RA 1 T| I 
WAR 4 iwna 
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Data processing 

Are you aware of ihe usefur mfocmation iftai may bs punted on labels 
attached \o your vehicle? Take a look no your engine comparimeni. Maou- 
faciurers are displaying mewe and more date mat Salurday mechanics neeu 
f nc example, under ibe hood o\ this 1901 Ford you will find i , a drive-belt 
Instflllalior diagram: 2„ cooling-system lilt requirements^, tune-up specify 
oalions. 4 P airconditioO' 
rng-syslem changing 
data: how to jump- 

start an angina iha( has 
a dead battery; 6, impor- 
tant battery safety pre- 
cautions, and 7 r some 
numbers you can uss 
when ordering place- 
ment pads Wo than* 
manulaciurers lor this, 
and hope ihal with each 
succeeding model year 
they will give us more d 
this type of useful data 





G-I40W 
Jl MP ST A H P 



IMF GAMA Ti^j 



iTUMt UFSPf C5. 



J- iinOL I «yci SvSItM 

DATA 





THE ONLY COMPLETE SYSTEM FOR 
IDENTIFYING INCH AND METRIC SCREWS. 

PRECISION MACHINING 
MAKES THE DIFFERENCE! 



9CR£W If CHEKB 



“IT'S THREADED" 



CHEK’R 
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SAVE TIME & PREVENT COSTLY ERRORS! 

of screws, both Inch a 
-metal screws. Even cotier pins 



SCREW CHEK’R completely Identifies all types of screws, both Inch and metric: 
machine screws, holts, wood screws, and sheet-m 



and rivets. Simple, and fast. 

Also use SCREW CHE<‘R to slraighten bent screws and clean up rusty or 
damaged threads. It's the ideal toot for holding a screw while cutting, dri lling, or 
altering the head. 

SCREW CHEK R is a quality tool, made of heavy-gauge steel, with satin-chrome 
plating. Precision machined threads provide accurate identification, 



METRIC NO. 1 

For ISO Metric Screws 
from 2 mm (0.079") 
thru 7mm <0.276") Sfl, 95 



METRIC NO. Z 

For ISO Metric Screws 
from 8mm (0.315"} thru 
14mm <0.55 1"} 19.95 



INCH 

For American and 
Unified screws from 
No, 1 thru 5/16", Also 
identifies wood screws, 
sheet-metal screws, 
self-lapping screws, 
rivets, and cotier pins 
58 95 

See your local Hardware Store, Home Center, or Industrial Distributor; or contact: 
RuelJe Brothers Co., P O Boh 42 1, Drayton Plains, Ml 43020 For trie dealer nearest you PHONE: (313) 345-4431 or (31 3) 6743019 
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hurftoris. I work on my own car, and 
I've timed f he engine, overhauled the 
carburetor, changed fitter* and also 
checked nil emission* controls. We're 
nil ready to throw in the sponge, bat 
thought we'd seek your advice first. 
What's happening and what can we 
do to correct it I — Stanley F. Koz- 
lowski* Olney, Md. 

Before I tell you what t think* let 
me Sfty that there's no service bulle- 
tin relevant to this problem, which is 
very strange, 

How is it possible that three own- 
ers of identical vehicles have an 
identical problem that has not been 
recognized by the company? It's 
time* I think* to try a little Sherlock- 
ing. 

Could it be that the same adjust- 
ment is beinc made to all three cars 
and that all three are suffering the 
fiame malady because of it? If so* 
what adjustment? 

This question leads me to conclude 
that the problem may he with the 
carburetor float adjustment. The 
cars act as if they are being afflicted 
by fuel starvation. Perhaps the 
floats of all three aren't being set 
high enough to satisfy the needs of 
the engine. 

For example, if all three cars have 
Carter Model BED two- venturi car- 



buretors* the dry float-level adjust- 
ment is given in the service manual 
as .2 IE to .282 in. If float levels in all 
three cars are set on the low end of 
the specification tsay* .2 IB in.) T Set 
them higher (say* at .250 in.) and see 
what happens. If nothing good hap- 
pens, you should go all the way — to 
.282 in. 

Perhaps, though* the correct spec- 
ification range is not being used to 
adjust all throe floats. This opens up 
still another possibility. In addition 
to the Carter Model BBD carbure- 
tor. two other two* barrel carbure- 
tors are used on AMC models — the 
Holley- Weber Mode! 5210 and the 
Motor craft Model 2100, The service 
manual gives their dry float-level 
adjustment specifications as .380 to 
.460 in. and ,287 to ,329 in.* respec- 
tively- 

The solution then, may lie in mak- 
ing sure the specification each of you 
is using to set float levels is the right 
one for the carburetor on your 
cars. 



GOT A PROBLEM WITH lOUft CAR? 

JU5J s$k Mort about jr Sent J ^ gy asfion to tha Car 
Ckntc, Poputaf Me enables 224 Was! S7tb St., New 
York, ny 7QQi$ WMtf jwta'.s -etfirttf be *n«w*M 
mdivKJuaftfr proitfems mat a$a of general interact wrU 
tie ptfWisfted m me Qohimn 



SERVICE TIPS 

■ Lack of warm air from Ihe heater and cool 
air from the aarcondEtionei 1 in 1977 and 1978 
Ford Granadas, Mercury Mona-rchs and Lin- 
coln Versailles may be caused by an ah teak 
where upper and lower cases of the blower 
housing meet To seal Ihis area, on Ihe right of 
the blower as you sii m the ear facing (he blow- 
er. install a spring dip (part No. CQDF 
19A779-A). It will dose the gap between 
cases 

■ Owners ol 1901 Dodge Aries and Omni 
models, and Plymouth Reliant end Notion 
models equipped wilh Ehe 2.2-liler engine deni 
have to put up with rough idling. The i rouble 
often is caused by an improperly adjusted low 
curtHdfe speed Selling made al (he factory. 
Ask your dealer lo adjust (he setting as outlined 

In service bulletin 14432-61 

■ There's been a sparkplug change for l SOI 
Chevrolet and GMG flghi uucke, pickups, and 
vans equipped with 4. t-liEar (SSO-cu.-in.J en- 
gines Dofi'i use AC R46TS plugs as recom- 
mended in owner and service manuals You 
may get a spark knock A cooler plug, (he AC 
R4&TS, is now recommended. 

■ In case you -haven ‘i heaJd. GM Is recalling 

about , ?0S r 000 early- production 1981 X-carslo 
replace electrical ground cables that may 
break P affecting headlight and windshield-wip- 
er operation You can wait for Ehe recall notice 
or check your dealer to see it your oar is affect- 
ed. But iP headlights dim or windshield- wiper 
action becomes sluggish, get (he car back io 
the service department VH 
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The Havoline Supreme you use in 
your car proved itself in these cars: 

Stale troopers using Havoline Supreme 10W-40 
accumulated over 2 million punishing miles 
with no oil-related engine failures. 

A fleet of New York taxis driving 
hundreds of thousands of stop-and-go city 
miles had no oil-related engine Mures. 

The fact is, today's Havoline Supreme 
10W-40 is formulated to exceed the tough 
API-SF motor oil performance standard. 

And Havoline Supreme 10W-40 delivered 



in fuel economy teas, too. Using cars with a 
variety of engines, Havoline Supreme delivered 
improved mileage compared to a conventional motor oil. 
That’s Havoline Supreme protection and performance. 

Now there's a new Havoline Supreme 10W-30 for those of you who prefer this 
popular grade. It has the same proven engine protection and 
improved mileage benefits as Havoline Supreme 10W-40. 

Plus it has the API-SF/CC rating required in most diesel cars. 



We ’ve got the proof. 






You can trust your car 
to the products with the Star. 




A The Cafe Gold eoMeemaker and the Food Machine 
food processor are two new products that represent 
B innovations in the field, according to the manufacturer, 

t Boih are sold at department stores The cofleemaker 
has a permanent, 24 -karat-gold-plated filter and a 
■7 tin control dial for adjusting the temperature of the hot 

* i - Yr plate. 11 ot>s,s $ 95 The Machine ($150) corn- 

r'j “ 4* bines the versatility of a food processor with the capa- 
L bility of a heavy-duty meat grinder. The unit features 

KdH three different-sized sieves that gnnd meat and three 
stainless- steel drums that slice, shred and grate other 
lauds A separate sausage-slutting attachment is also 
included Both appliances are made by Ballon fnc.. 
1260 Zerega Ave., Bronx, N,Y. T0462 

B A small transistor radio which is designed to look 
like a Poweriock It lape measure is available through a 
special offer from Stanley Tools. Dept. PI D, Box 1 300, 
New Britain, Conn 06050 When you buy any one of 
Ji the following three tape measures you can mail In a 
card and get the radio, plus a 9-volt battery, for $8 
^,■1 postpaid: 1 in. x 25 ft. ($15.49); 1 in. x i(jft, ($13.49); 

and s /i in, x 12 ft. ($1 0.69) The offer is good until Jan. 

' 1. 1982 at hardware stores and home centers 

C The Industrial Construction Div. of Black & Decker 
Inc., Hampstead, Md. 21074, has Introduced three 
redesigned Scruguns {Type li) for Installing drywali. 
The 2.500- and 4,000-rpm variable-speed reversible 
units are $1 02 each and (he 4,000-rpm on-oft revers- 
ible unit is $99. The manufacturer claims that by mak- 
M mg these tools G oz. lighter and moving the center of 

,■ gravity back, closer to the handle, user latigue has 

been reduced. All three are available at lumberyards 
and tool-supply houses. 

D The Thurmatoie Deco Kit is a set of seven i-<k. bottles of heat- 
resistant paint, thinner and Two brushes specif rcalEy designed for 
wood and coal -stove decoration The kit has gold, silver, green, 
blue, brown, white and black colors and costs £12.95 postpaid from 
the Dampney Co.. Dept DCR 95 Pahs St.. Everett. Mass. 02149. 
Smaller, one-color accentor kits (gold or silver) are $6.95; brushes, 
Ihinne' and black touch-up paint are included. 
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APPLIANCE CLINIC 

QUESTIONS AN90(£REO 



No-spin washer 

We have a gear-old Montgomery 
Ward heavy-duty clothe * i w*aflfter. 
Model AN 19-3 2 A, serial No, 

37H105+ that doesn't spin. The ser- 
viceman who fixed it about two 
months ago said that he moved the 
spring up a notch , like stretching a 
fan belt on a car. The washer worked 
fine for a month * but then it quit spin* 
ning r 

We've stretched the spring to the 
last notch without success. Any sug- 
gestions as to what we should do now? 
We'd like to be able to do the wash, 
— Bill and Sue Brndle, Glencoe, III . 

It sounds a* if the washer has a 
stretched or broken interna! drive 
belt, Replacing the belt on this 
machine in a fairly complicated pro- 
cesa. The motor and motor pulley 
must be removed along with some 
hoses. It takes about half an hour for 
a professional serviceman to do the 
job. The approximate cost to replace 
the belt, parts and labor included, is 
830 in your area. 

If you would like to tackle the job 
yourself* stop at a Montgomery 
Ward service department. Ask for 
manual No. CRS S51Q8 (Ward part 
number for the manual is Non 
85207571), The price is 84,50. You 
will also need supplement No. 1 (part 



No. 35207563b priced at 52.50. The 
drive belt itself is part No, 
Q000181025. It is priced at around 
S7 t 

Short-lived defroster coll 

/ have on Admiral refrigerator mad* 
el No. KNT'I&O, serial No. 3Q£443$, 
Mg problem is the life of the defrost 
coil It lasts eight months almost to 
the day. The las r time it went, I 
replaced it; 6u< the time before that 
one. I had a serviceman da it Me 
checked the voltage and jmrt . but 
couldn't find anyth ing wrong, / was 
told the defrost timer could be at 
fault. The frecser is cofdf and the 
refrigerator holds a constant 3 
IVAaf could he wreng ? ^Walter Mar- 
tynow, Bedford, Mich. 

The defrost timer wouldn't cause 
this problem. We checked with Admi- 
ral, whose technicians see no reason 
for the defrost coil to fail within an 

eight numth period. 

The area they suggest checking is 
at the connection where the defrost 
coil attaches to the wiring harness. 
Make sure there Is good contact at 
this point. There is the possibility of 
moisture getting into the bullet con- 
nector. The constant freezing and 
thawing could force the connection 
apart. The wires would still remain 



SERVICE TIP 

Today mosl portable lamps and televisions are 
being sold with polarised plugs. One blade of 
such a plug is wider man She other The plug 
can fit only one way mlo a polarised wall rocep- 
tecte. which itas one wider slol Vo accept the 
plug's larger irfaete. 

Electriaiy in an appliance Haws through two 
wtnes: I he 'her line wfuch hongs in She electric 
currani and I he "cool" (neutral} line which is 
connected [□ ground and returns the electncily 
lo lha power source. The wider {neutral) blade 
oi a polarized plug fils only into Ihe neutral side 
□3 a receptacle. Because of this, ihe switch In 
the lamp or television will always"ium off" the 
"hoC line 

Whan you use a nonpolarized plug, your 
ohancat are 5Q-5G that Ihe plug will be inserted 
so the hot line remains hot, even when Ihe 
switch is turned oil, Under certain conditions 
you could reserve a severe shock: for example, 
when you touch a water leucet and come in 
contact with an exposed "live" part ol a lamp or 
television with an electrpcal defect. 

Beginning In 1 £00. ell lamps and televisions 
were required to have polarized plugs. Soon 
extension cords will also be required to have 
them. Polarized wall ousels have been univer- 
sally used since 1932. Chances a/e rhe wan 
outlets in your home are polarized It not. now 
is Ihe time to change them 





The wider, neutral blade of e polarized plug 
(top) will ht only Into the wider, neutral a loi 
of ■ polarized receptacle. Both blades of a 
nonpolarized plug wll fit Ihe slots of polar- 
ized or nonpolarized will receptacles. 

Nonpolarized plugs will always work in polar- 
ized outlets, but don't lores a polarized plug 
Into a nonpolarized outlet You should h are the 
outiei changed to accept polarized plugs. 
Always look ter the UL label when buying an 
eletfrical product. 



BOTH BLADES 
SAME SIZE 



in the insulated sleeve and give the 
appearance of still being connected, 
even though an open circuit ex- 
isted. 

If you use a solder I ess connector 
for this hookup, Admiral suggests 
you put in a silicone sealer to seal 
the connector to the wires. Thia 
would ensure that no moisture could 
get inside. 

The defrost coil, part No. 52763-1, 
should be a 400-w, heater with 30,9 
ohms resistance. 

Drum beat 

/ have d Frigidaire dryer model No. 
DCDN.A& the dryer turns, I can hear 
a noise nea r the front of the drum. Ifl 
lift the front of the drum or push the 
load of clothes to the rear, the noise 
s tops. Do you have any ideas as to 
what could be causing this?— 
Charles IVarrwrv tnwforap Okla. 

You could have a problem with the 
nylon drum ulidca that support the 
front of the drum. The two slides are 
riveted to the (.op of the port plate 
assembly. Over the years* lint may 
have built up on the surface of the 
slides or the slides may have worn 
down. 

To inspect the drum slides, you 
must remove the port plate assem- 
bly from the dryer. Open the loading 
door and lift the round door seal. 
You'll see screws holding the port 
plate to the dryer. Remove screws, 
reach inside and support the drum 
while removing the assembly. It will 
come straight out. 

Next, clean lint from the drum 
slides area. Inspect slides for wear 
or cracks. The slides should he about 
l /i in- high. Check carefully for loose 
or broken rivets, 

if the slides look good after clean- 
ing r just lubricate and reinstall the 
port in the dryer. If you need new 
slides, you can get them from Frigi- 
daire. 

The part number for the slides is 
65-97854; total cost is about 84.90. 
You get two nylon slides and four 
rivets. Order from Central Frigi- 
daire Parts Center, Oklahoma City. 
Okl&. 73125, or write Frigidaire, 3555 
Kettering Blvd*„ Box 4900 > Dayton* 
Ohio 45449* RM 
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New Shield fights odor better. 

^ Proven in clinical tests, ' s> 

; extra-strength Shield is 
significantly more effective 1 
against odor than the 
leading deodorant soap. 




Now you’ll feel cleaner, 
cleaner than ever before. 





“THEY WON’T 

BELIEVE YOU DID IT YOURSELF 

CEILINGS’.’ 






EASY TO CUT 

Owens-Coming Fiberglas 
Ceiling Panels cut easily and 
precisely with a standard utility 
knife. What’s more, they don’t 
chip or break like rigid panels. 

HANDLE 

Even though Fiberglas panels 
are more durable, they weigh only 
one-third as much as rigid panels. 



So you won't wear yourself down 
putting them up 

EASY TO INSTALL 

Once your grid is up, Fiberglas 
panels simply flex into place,,. as 
close as 2 inches f rom your old 
ceiling! For more information, 
write B.A.F. Meeks, 
Owens-Coming Fiberglas Corp, 
Fiberglas Tower. Toledo. Ohio 
43659 . 



"Wo way, Harold. 
No way!” 



ONLY FROM OWENS-CORNING 



Fiberglas 



vCM 1 - FLV* mi 




HOMEOWNERS' CLINK 

QUESTIONS ANSWERED 



Basement moisture 

Our basement construction is part 
block below grade (jive counties high) 
and A studs with plywood sheath- 
ing above grade. The exterior finish 
is nfo minum siding, I havefiberglass 
insulation with no foil backing 
fuww the studs. In the winter 
months, when I look behind the insu- 
lation t the plywood is saturated with 
moisture. tV*r have oil-fired hot-water 
heat and a wood-fired hot-water boil- 
er. Fd like to finish the basement, but 
not if i'll have to replace rotted 
wood . — John Koualcyk, Madem, 
Pa. 

You'll have to replace it, John, if 
you don't stop that moisture from 
getting into the framing, "'Mildew 
and Peeling Paint' 1 {Homeowners' 1 
Clinic , page 52, Oct. '80> describes 
the problem and the cure. With a cold 
and impervious materia! such as 
aluminum on the exterior, it's all the 
more important to install a vapor 
barrier. 

I suggest that a minimum of 4-mil- 
thick polyethylene be stapled to the 
face of the studs. Be sure to overlap 
the joints a minimum of 4 in. 

Although the block is not giving 
you any trouble. I'd continue the 
vapor barrier down from a L-in. fold 
at the ceiling, past the studs and 
block to a l-in. fold at the floor. This 
would effectively seal the wall. Fas- 
ten the vapor barrier to the block 
with dabs of roofing cement 

Fung us- resistant shingles 

The white paint on my roof eaves is 
turning black with mildew and fun- 
gus. Two roofers told me that my I ?- 
year-old roof needs to be replaced. 
The mildew occurs only on the north 
and east ends of my house. Is there a 
cheaper way to go than replacing the 
roof? — Angelo Cola vita, Manhattan 
Beach, Cal(f. 

Angelo, 17 years is a pretty fair 
roof life. If you think your roof can 
survive longer, you can at least com- 
bat mildew on the roof caves and 
other painted surfaces with a prod- 
uct called X-14 {see "Paint Addi- 
tive/' Homeowners* Clinic , page 42, 
March ’81). Use this product when 
repainting. 

When you replace the roof, you 
might consider installing mildew- 
re distant shingles. Several manu- 
facturers produce them, but Celo- 
tex's FRS (fungus-resistant shingle) 
claims to be the only one warranted 
to stay fungus-free -white for the life 



of the shingle. It is now manufac- 
tured on a tough fiberglass mat and 
carries a 20-year limited warranty. 
FRS shingles cost from 10 to 13 per- 
cent more than most standard- 
brand shingles. 

Each shingle contains special po- 
rous zinc granules that destroy fun- 
gus spores chemically. Whenever it 
rains, this fungicide is slowly re- 
leased and washed across the face of 
the shingle, much like a time-re lease 
capsule. The fungus-killing action 




This tear roof, thlngltd In 1967, has two 
rows of ERS (fungus rwislant shingles) 
thflT stayed whita. they also started to clean 
the mildewed shingle* below them. 

continues for the 20-year limited 
warranty life of the roof. 

The photograph shows a roof con- 
ventionally shingled in 1967, with 
several white FRS shingles. Not 
only has the white remained white, 
but the action has started to clean 
the dirty {mildewed) shingles on the 
roof below. 

Gas-tc^eleclric light 

The ad ve rt iseme nt I*ve e nclo&e dfro m 
your magazine shows a kit to convert 
a gat'd light fro7n gas to electric , yet 
the light still looks like a gas one , Fve 
never really done anything like this 
arid plan on hiring an electrician. Do 
you have atigf suggestions/ — Clyde 
Allard^ Amarillo , T*ej, 

1 hadn't converted a light either, 



Qq you friwie a ftorm maintenance c*r repair problem? 
Sftfl & it to Homoowr ) n Ohio . Popular Atecft&ro CS. 
224 west snft Si . New fwft. N V 7001$ Utmti 
cannot he answered tntitYitiuatty. but prc&tems Of 
tvide vrtBf&st wm t be- discussed In this column F& 
mote borne repair and ffiamtentinCit h&fp. get fWa 
Warns Care Guide, $4.95 pc&tpatd Send orders} to 
PM, Bo* R && c otv Station New for* n y 

WtO r 



bo I called Yardlighting Systems, 
Inc., 1039 Charles Ave*. Dept. 46. St. 
Paul, Minn, 55104, and asked them 
about their Relite. They said that 
the instructions packed with each 
one of their kits make installation 
very simple. 

The only job that a pro must do is 
disconnect the gas line. Your gas 
company will probably do that for a 
nominal fee. Then cut the copper 
tubing at a point near the base of the 
pole. 

The +H luw-voltage" conversion 
model, which is really a transformer 
plugged into an outlet in your base- 
ment, is suggested. You dig a small 
trench to bury the wire. Instruc- 
tions explain the step-by-step proce- 
dure. 

Crackad shower walla 

Four years ago we installed a shower 
in our bathroom, and used Marlite on 
shower-stall walls. The material is 
starting to blister and crack. Is there 
something we can use fo seal the pan- 
els/ It would be difficult to remove 
and replace them. — August Buss, 
Sidney H ^si + 

Marlite manufactures many dif- 
ferent types of panels. W'hat you 
describe leads me to believe that the 
type you used wasn't intended for 
shower-stall walls. 

Marlite does, however, make a 
shower and/or tub kit [priced at 
about $99). The material in the kit is 
ABS {acrylonitrile- butadiene sty- 
rene), a tough plastic used in making 
plastic pipe. Marlite claims that the 
material is impervious to moisture 
and will not support mold or retain 
odors. It can be installed over most 
existing surfaces, including ceramic 
tile. 

If your local home center doesn't 
stock this item, write to: Marlite 
Products, Home Improvement Div., 
Box 830, Rock Falls, III. 61071, for 
the name of the nearest supplier 
serving your area. ffti 




BYJOHN 

GAYNOR 
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NTS HOME TRAINING INVITES YOU TO 





When it comes to electronics home study, no 
school matches the training you get from NTS, 

For example, we offer you three 
different programs in the booming 
microprocessor field. And each includes 
one of today's sophisticated microcomputer 
models for you to assemble and keep. 

You not only learn to troubleshoot these 
remarkable instruments, you learn to 
program them to do what you want. It’s the 
perfect __ opportunity 



for you to learn BASIC high 
level language programming and 
assembly language programming. 

It's also important to note that our 
microcomputers are not home-made 
training devices. They are production model 
micro-systems, identical to many you’ll 
encounter in the field. We believe this 
makes your training a lot more exciting 
and relevant. 



NTS's 
Master Course in 

Microcomputers includes the NTS/ HEATH 
H-89 Microcomputer {#1 above) . It 
features floppy disk storage, “smart" video 
terminal, two ZBO microprocessors, 16K 
RAM memory expandable to 48K. HOOS 
included. 

The NTS/Rockwell AIM 65 Microcom- 
puter (#2) is included incur Microprocessor 
Technology Course. It's a single board 
unit featuring an on-board 20 
column alphanumeric printer 
with 20 character display. This 
6502-based unit also has 4K 
RAM memory, expandable, 8K 
monitor ROM and SK advanced 
BASIC interpreter on ROM. 

And in NTS's Master Course in 
Electronics and Industrial Technology, 
you'll work with the NTS/KIM-1 
Microcomputer {#3 ). This unit features a 6 
digit Lto display with an on-board 24 key 
hexadecimal calculator-type keyboard. It's a 
6502-based microcomputer with IK of 
RAM memory, expandable. 



HOME ENTERTAINMENT tv RtcffpniYi 

ELECTRONICS 

NTS has many 
different elec- 
tronics pro- 
grams to choose 
from. One of our 
most popular 
is Color TV 
Servicing— and it’s no wonder. You build and 
keep an NTS/HEATH 25 inch (diagonal) 
digital color TV as part of your training, 
Choose Communications and you’ll train on 
an NTS/HEATH 2-meter FM transceiver that 
you'll also build and keep. 

And because we're NTS, we include an 
array of state-of-the-art test equipment- 
including digital multimeter— with most of 
these programs. 




AUTO MECHANICS Few technical fields 
can offer the challenges and opportunities 
that the auto industry can. To train for it 
with NTS, you'll utilize "shop-tested" 
instruction plus an impressive array of 
professional equipment, including a solid- 
state automotive oscilloscope. You'll learn 
engine diagnosis, motor overhaul, 
transmissions and much, much more. 



essential industries in the world. Learn 
servicing of commercial, industrial and 
residential heating and cooling equipment, 
Y&ur course includes such equipment as a 
hermetic unit analyzer, leak detector and 
charging-test ing-purging manifold set, 




HOME APPLIANCES. Here’s an excellent 
full or part time opportunity with real 
potential. Saves you money on your own 
repairs, too! Course covers repair and 
servicing of washers, dryers, ranges and 
small appliances. Your equipment will 
include NTS’s amazing circuit trainer plus a 
multimeter for testing purposes. 

For 75 years, NTS has provided quality 
home training for thousands of students 
around the world. We look forward to 
helping you, too, develop important new 
skills the proven NTS way. 

Take advantage of this opportunity 
now. Send the coupon today for a free color 
catalog in the field(s) of your choice. 




TtCMMh&OiL fHidt TAJilNi^iCS SINCE 'MS 

4000 SO FlGUtflOA ST r LOS ANGELAS. C(L 4003F 





AIR CONDITIONING/ HEATING Equip 
yourself for opportunities in one of the most 



NO OBLIGATION, NO SALESMAN WILL CALL. 
APPROVED FDR VETERAN TRAINING. 



NATIONAL TECHNICAL SCHOOLS d*>i 201-1 ti ■ 

4000 South' Figueroa Street. Los Angeles.. CA 90037 
Please send FREE color catalog on course checked below 

□ Micro Compute rsJMlcro Processors □ Color TV Servicing 

□ CommunlcaiUoflt Electronics □ Ante Mechanics ■ 

□ Digital Electronics □ Air Conditioning 

□ Industrial technology □ Home Appliances 

Nemo Ago . i 

Address ■ 

Apt City . a 

Slate Zip J 

□ Chock if interested in G-l- Information. 
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SCIENCE WORLDWIDE 



Animal testa and cancer 

Scientists and non scientists alike 
worry greatly about the condition of 
laboratory rata exposed to possible 
cancer-causing substances, because 
the res pon s e of rata m ay p aral le 1 the 
response of hum ana. 

But according to a report from an 
American Medical Assn, council, 
some of the worry may be unneces- 
sary. 

The Council on Scientific Affairs 
suggests that there are several defi- 
ciencies in animal tests designed to 
yield conclusions about the safety of 
substances for humans. For one 
thing, researchers originated such 
tests to study how cancer developed, 
not to judge risks to humans. Doses 
were maximized to increase the pos- 
sibility of cancer so its course could 
be studied. And these doses were not 
reduced when scientists turned to 
assessing risk of exposure to hu- 
mans. 

And there is a limit, the council 
.argues, to information that can be 
drawn from such teats: M A sub- 
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stance can be carcinogenic for cer- 
tain organs in one species, but rela- 
tively harmless in other organa or in 
other species/ 1 

The council repeated warnings, 
however, that exposure to asbestos 
fiber is related to lung cancer, and 
noted that a correlation seems to be 
emerging between intestinal cancer 
and diet. 



could also support a space shuttle, 
bringing crew? to service the orbit- 
ing structure. The shuttle or biter 
would ferry packages back and forth 
from the pallets in trips every few 
months. Meantime, the payloads 
would orbit together, about 2&& 
miles above the Earth, 

The rationale for the system, un- 
der development for NASA, is sav- 
ings: 'TVs the difference between 
car-pooling and having your own 
sports car." says Frita Runge of 
McDonnell Douglas. The platform 
achieves economy by combining the 
power system for the separate pack- 
ages into one unit. 

Range told PM the first sections of 
the platform could be in orbit in six 
years, and the whole structure could 
orbit before the end of the decade. In 
later missions, the pallets will ac- 
commodate capsules with human 
crews, catching month-long rides in 
space. Vtt 



tory raises hope ih&t researchers 
can come up with new repellents, 
vaccines and biological controls to 
keep the flies at bay. 

The flies are more than a nui- 
sance. In the United States, they 
cause black-fiy fever; in tropical cli- 
mates. they carry an infection which 
has blinded approximately 2 million 
persons. 

Previous attempts to breed flies in 
captivity— to help researchers find 
ways to fight them — have failed. 
Cornell researchers succeeded by 
modifying a lobster tank, fortifying 
fast-flowing water with ground rab- 
bit chow and attaching small obsta- 
cles to the inclined bottom to simu- 
late conditions flies find hospitable 
for reproduction. 

‘Car-poollfig 1 In space 

The structure above is a kind of 
advanced car pool for space pay- 
loads. And it* developers at McDon- 
nell Douglas Astronautics Co, say it 
might be a forerunner of colonies of 
human space pioneers. 

The free-flying platform, built 
largely of 2-inch -diameter graphite 
epoxy tubes, would offer up to six 
pallets— “beds" accommodating sci- 
entific instruments such as sun- 
watching telescopes. Power for 
these instruments would come from 
a 200-foot-long photovoltaic array, 
converting sunlight in space to 10 to 
25 watts of electricity. This power 



Fly fishing In a fake brook 

Cornell University scientists haul a 
rich catch from the artificial bab- 
bling brook (below]: thousands of 
blood-sucking black flies. 

Successful breeding in the labor a* 
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SAVE OVER $12. NOW $977 

THOUSANDSOF M 

THESE SUPERB CLOCKS fill IV W SAVE MORE! 

SOLD AT $20.00 tflltl H 2 for only S7.44 ea. 







Calendar 

Clock 

Displays hour and 
minutes with quartz 
crystal accuracy- 

changes automatically 
every 2 seconds to 
show month & date! 



IT S SO I«l TO STICK IM UP!' 



• NO WINDING! NO PLUGSI NO BUTTONS TO PUSH! 

• SPACE AGE ACCURACY! 

• BUILT-IN COMPUTER Bdjuals for k >ng and short mofilhsl 

• EASILY REPLACEABLE BATTERY {Included] powers 
cksck for one FULL YEAR! 

• SUPER-STICK, DETACHABLE FELT BACKING grips 
Instantly to any surface, lots you STICK 'EM UP ANYWHERE! 

• CHOOSE FROM 3 DECORATOR COLORS-red. 
yellow or beige I 



Fantastic Price Break! 

Not $2ftfi0 
Not $14,95 

NOW ONLY 



17 " 



SAVE MORE! 
2 for only 
$7.44 ea. 




BATH 

ROOM 



RANGE 

HOOD 



Us* 'em everywhere to keep rou on acheduf#: 

■ TV set ■ attache case ■■ reirigerator * tfesk * boat 



TEL F PHONE 



Now, at home. In the office, in your workshop or garage, have 
the TIME AND DATE always just a glance away— with these 
incredible LCD-DISPLAY CALENDAR CLOCKS] 

And now. during this fantastic PRICE BREAK, order extra 
CALENDAR CLOCKS AND SAVE EVEN MORE! SATISFAC- 
TION GUARANTEED or your purchase price refunded, 

RUSH YOUR ORDER TODAY! 

Hanover House .mmi 



-amaiMcnoH cuhrantceo— mail roo>v— - 

HANOVER HOUSE, 0 *pt. ME-MK . S 40 hphc Str**l. M* nnxu , PA ITU ] 
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UP TO $9.50 IN REFUNDS 
ON THE PARTS YOU USE THE MOST. 




S5.00 i i ■ i l i r u I mi a power packed ha(k-i> 
These aic riiono> saving oiTcts on foui 
i >] I Ml" p;iE|s v\vr\ < ar nerds to run its best 
U.} lake f id wui Lage ol thorn all vish >oui 
parlii ipal ing Molouiaft rclaii oulkl 
before s uverribiT 30 1W! Moturti JTE Tot 
Lht luiurc m( \out i.,m Fo: sim: 



Molonralt will gi \c _whj up h ' 50 in re 
funds So help you fighl the cneim ol >oilt 
walk i w hlk Liking can. > >1 wnir > . i r . 

Get a $l.U0 refund on anoil IiJeci. A $1-50 
icltind on 5 quads of arw Moton idtl Oil - 
including out new gas-saving oil, Up to 
$2.00 i^5£ exit h'l oil spark pings Anri ,i 



Motomraft 



IF OS ^3©^ II 





THE PM GARAGE 

CAPSULE REP0R50N NEW AUTO PRODUCTS 



Well heeled 

Scuffed heels on your dress shoes 
can be avoided with Send a k Interna- 
tional’s Heel Card. 

The Heel Gard is a ‘4-inch ‘thick, 
5V4by 5-mch-square piece of soft car- 
pet meant to be mounted to the gas 
pedal/brake area of your floor 
boards. Your right shoe’s heel rides 




Heel pad protects your shoe from scuffing 
and saves the carpet from premature wear 



on the Velcro-fastened pad and re- 
sists the usual scuffing. 

The Heel Gard takes two minutes 
to install* resists road salt and is 
washable. It sells for $2.93. Sendak 
International's address is Box 1606, 
North Springfield. Vs. 221&1. — 
G,W. 

Dipstick wiper 

Probably the greatest aggravation 
about checking your car’s oil le vel is 
finding something handy to wipe the 
dipstick on. Hopkins Manufacturing 
dorp, helps make this chore a tad 
easier with the aid of its Dip Strip'R 
dipstick cleaning tool. 

The Dip Strip'R consists of a "clam 




Dipstick wiper has adhesive bach which 
allow* H to be stored under your hood. 



shelP'-type plastic case with sponge 
rubber inserts to wipe the dipstick. 
Just lay the dipstick across the wip- 
er, squeeze the tool together and 



draw the dipstick through. The re- 
useable wiper fits into a convenient 
holder that has a stick-on backing. 

The Hopkins' Dip Strip’R retails 
for about $L30 at most auto-parts 
counters. The Hopkins Manufactur- 
ing Corp. is at 423 Peyton. Emporia, 
Kan. 66801— ATL. 

Tune-up kit 

Motorcycle tune-ups are made easi- 
er thanks to NippondenBo’s “Hot U’ t 
ignition -system service kits. The kit 
for my 1976 Kawasaki includes four 
of ND's U-groovcd electrode spark- 
plugs, two sets of breaker points and 
a matched pair of condensers. ND 
offers kite for most bikes, from 
moped s through big road burners. 

My Kawasaki ture-up kit retails 




Ignition-system service kit I* available 
for virtually every two-wheator made. 



for $20. A complete display of ND's 
sparkplugs, as well as tune-up kits, 
may be found at most motorcycle 
shops. Nippondenso's address is 857 
East 230th Street, Carson, Calif, 
90750 . — Joel Breault 

Springing ahead 

Carburetor throttle-return springs, 
or any spring for that matter, can be 
a bear to remove and replace— espe- 




Sprlng-ramovaMnaiallBtlon toot hat T- 
handle and coma* In a package of Six. 



ctally without special tools. The 
Kcsch Tool Go. comes to the rescue 
with its twist- of-t he -wrist spring- 
removal tools. The Six-Fac I tested 
included a vinyl pouch of six* tem- 
pered -spring-steel shafts, each with 
a different tip, and a plastic handle. 
The tips are perfect for small springs 
such as those on outboard motor 
carbs, I awn mower curbs or frontseat 
adjusters, for instance. 

The Kesch pocket Six-Pac is $6.50 
at auto-parts stores or write to Sauk 
Valley Equipment Co., Box 550 A, 
Rock Palls, III. 61071. — TA. 



Coded kill switch 

Here's a way I found to prevent 
unauthorized use of a favorite four- 
wheeler. It's called the Cam tec 
V.P.S. II, This antitheft* or antiuse* 
device features a coded activation 
system for your car’s ignition sys- 
tem. Until you punch in the special 
four-digit code, your engine will 




CAMTK 



Canute antllheft device keeps the Ignition 
disabled until you punch In your code. 

Crank, but won’t start.. The car 
sounds as jf it is out of gas. The 
V.P.S. II is designed to be hidden 
from view and supplements the 
standard ignition key. Installation 
Lime is about an hour with standard 
tools. Instructions and a 90-day war- 
ranty are included in the $59,95 
retail price. Information on the 
Cam tec V.P.S, II is available from 
the Cambridge Technology Corp,, 
Box 4130, Spokane, Wash. 99202. 

— Joel dreanlt 
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This solar wster heater can supply et least 42 gallons of hot water on sunny days. Any 
heiKfy person who can make good soldering joints on copper pips can construct It. 

Build this 

solar water heater and 

lower your fuel bill 



T his solar water heater is an aux- 
iliary to an existing water heat- 
er — electric or gas. It has cut our 
electric bill in Florida an average of 
200 kw* hours per month. 

A row of copper tubes is the basis 
of th e solar water he ater, Aid min u m 
solar fins on the tubes conduct 
absorbed solar heat to water in the 
tubes. Water circulating by thermo- 
siphon action keeps warm water ris- 
ing to a 42-gal. insulated storage 



tank above the panel. This water 
feeds to the existing water heater. 

The solar water panel must face 
directly south. Its angle (degree of 
pitch) depends on its geographic 
location and latitude. The farther 
north „ th e Btee pe r the a ngl e mu st be . 
Note: In freezing climates* the solar 
heater must have a cold-water by- 
pass that runs to the existing heat- 
er. because the solar-heating system 
must drain. 



Building the heater 

Begin heater construction by bor- 
ing holes for the tubes in the head- 
ers and reaming them to exact sim 
Clean the ends of the tube with steel 
wool in order to assure good solder 
contact h solder all tubes to one head- 
er first. Solder the brass plugs in 
place. 

The simple cover has a groove for 
wedges glued to secure the vinyl 
sheet. Fishing line passed over the 
vinyl, then passed through holes 
bored in the cover frame, with the 
ends wound around nails, helps hold 
the vinyh 

To insert the headers in the frame* 
elongate the frame holes and slide 
the headers in at an angle. Later, 
vou can seal the holes with a wood 
filler. 

A simple die of a 2-in, oak cube 
helps shape the solar fins. Bore a 
^redm-dla. hole in the wood and cut 
through the hole lengthwise so that 
Via in. of the diameter remains. 
Shape the lin to the block's contour 
with a Vn-in.-dia. steel rod. Press-fit 
the fins on the underside of the 
tubes and spray-paint the metal 
black. Fasten the cover and install 
the panel securely. — Kart f\ Fra?ih 



MATERIALS LIST— SOLAR HEATER 
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Cold -water pipe with valve (right) bypasses 
electric water heater and leads to solar sya- 
tem, Pipe entering from left is hoi-water 
return from solar storage tank. 
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FOR NUMBERS LIKE THESE, 
CALL THIS NUMBER. 
800 - 547 - 8802 . 



SelcHex. Dept. 17 Hawsfiom Farms industrial Park. KIJEsboro, Oregon S7133 All major credit cards accepted. 



Here’s some more incredible 
numbers. 3 days a week for 4 months. 
That’s all it takes to get a body by 
Soloflex. A body that’s better than you 
had when you were 18. 

Soloflex is the body building ma- 
chine that's so ingenious it’s patented. 
Anything you can do on health club 
equipment you can do on Soloflex. 

If you’re a man, you can pump up 
your muscles as big as you want, 
where you want them. If you’re a 
woman, you can lose the bulges you 



- iaOr¥flon B !Hir Z* fir SelS-rrtt c> writer 



don't want, where you don’t want them. 
There’s simply nothing like a 
Soloflex. And here's the most 
incredible number of all. It costs 
only $495. 

To find out how it can make you more 
incredible, call our 24 hr. toll-free 
number* and ask Jennifer to send 
you our free brochure. 



Boursr 

SOLOFLEX 
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THEQUIKRETE COS 

COLUMBUS OHIO 



| REPAIR or MAKE 

(CLOCKS 



FOR FUN k EXTRA INCOME 

With SUPER ACCURATE New Mini 
Quartz Movement Made In The U.S.A, ! 
Two Year Guarantee. FREE HANDS! 
Other Quartz Movements. Dials. Num- 
erals and Accessories also available at 
Low Prices! NEW 

48 PAGE 
CATALOG 



DID YOU EVER DRIVE 
JIN OCEAN LINER ! 

YOU CAN 

Men, wditwit, take charge of your life 
Travel, romance, ad a e mure high pay. 
Civilian -ahs on board ship 
WE GUIDE TOUR EFFORTS 
Write: Career Adventure, Dept. 2 
8ni 3266 or Boa 3576 
Daly Cily. CA 94015 

© 1981 Dtedsro 



Q-7fl MINI-QUARTZ 

Super LOW Prim 

M: S*.54> BA JO-24; Si 40 EA- 
54: $6 m F_A 2549: S4 45 EA 
Include 12.25 for shipping 
St Handling - Sent U.F.S. 



Call Us Today 
414-248-1 ISO 
Ot Send Your 
Order To: 

P.O. BOX 629, DEPT PMH 
LAKE GENEVA, WISCONSIN 53147 
Send for ■ Free 40 page Catalog [For 1st Class Mailing Include 75f | 



£-200 SwC«p - S.20 CJ L'tl 
Red, Black, or Brass 



AKE A SOUND INVESTMEN 

Buy Direct from Pratco 



Keep Them Stacked 



You thou Id tapes' t Ibt I mm any 
\wmu4 a I SpfJY Ge f i We ae PraKo 
tNEHCt [fell SpriY Gil ft 'B 
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jJucuon Spraying Mtki ■ Lour.it 
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SEE Proksionals- Woolly ^ 

Cl! EmhuMili - virtu-ally e* ry 
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up io S 100.00, then iw mv you in uy 
Praifa\ £pp«y Qlih 

SprCd AT 3ft P-S-l- U CFM. 11 50 P.S.l 
US CFM. EXTERNAL m* SI FhO* FED. 

Fluid Mafilt QrifHt Sin .010 



FRATCQ QUH 4 CU9 
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14HD-24147Q1 
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any Ie-fh^i h Krrp your I o^i Hacked 
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I jik Bnw kfEi rnnke a lotf rack Two 
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STERLING STEEL PRODUCTS CO. 

fioji ?9-Sftjlh Sterlih^, PA I M*C 
Pti4)rte; 111 P O. (71 rj BS?-0O36 

Oth^e»233 A69I 



MICROCAR 

Local US4, all-weather veti.de. Seats two. 
70-BO mpg Sand $1 ,00 l&r ftKCtUng delails. 



The Oimn' duln »iu ilw^enor din N u»d Viy- 
wh*f9 W*d *Hh wy nuM #nft moM dUin nw, 
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Clegg Enterprises, Inc. 

570 Fifth Am. 

New York, NY 10036 
212-396-0190 
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Unheard of 
Prices! 

Below Dealer Cost! 
Brand New! .srs? 



^GENERATORS 

I as low as 

f * 259 00 



Perfect for: 

• Homeowners v 

• Farmers 

• Contractors £ 

• Outdoorsmen J 



Pro Tec I yourself (Fom swricm.* r®&* due to trawn&LiH* 

Protect yC-Lii family Ircwn ihe ftard FmIs of lood -spo i*ae. 
feyFit DIO'S', unfigat^fl Nwk no *f-ll WHle* _ 

Protect your horrip (rgm JpowJwJ 

fluff lO -9 IflSH 0*1 your 
fllpt hnc aump ourpp 

Protect yourself wiili Secuta Electric Power 
Anywhere, 



Model Shown 
3SM00 



Buy 

Now! 



Features include: 

■ Unsurpassed Surge Power 

■ Briggs & Srratton Engines 1 

■ Recall or Electric Start 

* Multiple Outlets 
V * Compact Sue 
i ■ pV * Lightweight 
JO - Full 

■ if I One Year 

faff I Warrsnty 



/Bonus\'^ 
Special ! ( 

Engine Driwijn V | j -. 

WELDER \ 

l 150 Amp AC Weld Power 
\ 4000 Watts AC 

Auxiliary Power 

* Price / 

\On/y / s 799 / 



Outdoor Outfitters 

Greendale, Wl 

Leader of Low Prices 

Credit Card Customers can 
Phone Order: 

Toll Free: 800-558-2020 

In Wisconsin Call Collect 
414-542-7772 
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Model 


Watts Start 
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Price 


13M00 


1300 Manual 


120 


$259.00 


18MOO 


1300 Manual 


120 


$279*00 


21 MOO 


2100 Manual 


120 


$328*00 


35MC0 


3500 Manual 


120/240 


$444*00 


35E0C 


3500 Electric 


120/240 


$499*00 


50M0Q 


5000 Manual 


120/240 


$640.00 


5CEOO 


5000 Electric 


120/240 


$699.00 


70MOO 


7000 Manual 


120/240 


$999.00 


7OE00 


7000 Electric 


120/240 


$1059.00 











{Outdoor Outfitters 

<5216 Roberts Drive, Greendale, Wl 53129 



Quantity 



Quantity 



13 MOO 




” SOM 00 




1SM00 




50EOO 




51 MOO 




70M0D 




3SM00 




7DE00 




35E00 




Welder 




Mam# 





Adless 
City __ 



Stale 



Phone 

.Zip 



1 will pay Shaping Charges 10 driver upon dr^very Allow 3 t;ir den very 

Aod 2 weens if ffitta py chegJt Wisconsin Rffrt*nh A*J 4 a P Ss^cS lir 
Check or Money Order enclosed 
Charge 1o Masiflc Chargo Visa Amen^n Express 

Accou-nl no Ekp Dare 





full three holes as; 



3 -DfA, HOLE 



ALtCNMEUT SLOCK 



AS 

GFtDQVE. 

CENTERED 



BALLAST 
MO DU L l 



araKHB* u-ira- 

HARDWOOD BAR 



im *V4- 

CTOOVE 
X 14-1 CZ ' 
LW 



■jf 1 1H*- 
f\0\ A 

r noit 



NO. MS 
THREE 
HOLES 



fLDOPESCENT BULB 



TFENUTBOLT 

PANEL 

HOLDERS 



aluminum angle 
i.TWO NEEDED? 



M/r ANGLE 
x fi H LONG 



4-24' MINUS 
DISTANCE 

FFflJWOtNltHOh LtNE 
TO CAMERA BASE 



T EENUT 



COUNTER BO RE 
REC-ES5 ^ORTEtNtfT 



NO. Ifl FH 

SCREW 

l3tfEQP.' 



DRILL AND 
OOUNTEHSINK 



DETAIL- CAflflJAGE 



DETAIL— BULB MOUNTING 



DETAIL -PAN EL MOUNTS 



LIGHT FOR CLOSE-UP PHOTOS 

fCpflfrftugifl from gflfla g5J 

al thickne as of the material used, the 
support will handle stock up to Vjj in. 
thick. 

MATERIALS LIST— MAC HO- LIGHT 

Anl ftt t* and dMeripIten (w) 

I GlrtliJw twttj p*n <ri Ertmgy Saw 

Atf*f*w. rri«0» Arwrtc*. g&4 V-ptow 

fw . Walnijl, CaJir 3i7ftg u»otily S* to Sift 
1 Bdftui iftiJulti. fHHt of Energy MAtfar 
1 Fbpj^cawnt kchi, hoianf of puittiutlon Ewteh 
1 Twp-fmgftf »bclH*l rfug tW BAif* ■** 

1 Lamp EXFd, length Ip surf 
1 Ah^Twium eafca pan, a*itf |«ari«Dfyi 
a 'A* ■ I 'A X ITj* X 13>«“ alun'iii^jm ailglo 
l'l>|h^.grcHjnJ pftrrfM supports i 

1 >/i» n 1 1* h l » S’ ak#TMium a^gi* ^afiactw 

tupgaOrl] 

1 4*. x 1 4 ■ W fbw prirfltimij 

1 34 * ** x harflwocri CITKH. 6v] 

1 T"-*qum wood Utoek. ihK.-krifrii in be determined. 

Em* up Irtm pffKad ijr s&tid Muds ^dwtiagaj 
1 ^ x m lW *ood HAgfin»rt WcW 

1 W-2Q itaimert™ uftavailaM in it^ri 
IH nud tor -cusAjnmfASiSrt) 

2 10-24 Teenul 

a 1CV24 X 3W m ben 

2 No. Iti w^ier 

2 No, B k ZW ih «rt wrews 

2 No 9r3£ X 1" Hi betl 

4 No. B SVii" (tl wood UHw 

3 W «w iAmaouifi Ryjp ni*i 

3 No. M2 x VST Si Kfl 

5 n-32 hex nut: 

Ik,: Fiveoi ^ uti why ce™m 



With the tower angle installed, 
clamp the upper angle in place and 
drill two No. 10 holes through both 
angles and the platform. Remove 
the upper angle and file the slots as 
shown. Open up tho No. 10 holes in 
the platform to VVin* dia. for a mini- 
mum depth of inland counterbore 
the underside of the platform. The 
!4dn. holes can run up to the lower 
angle, but not through it. Press in 
the 10-24 Teenuts, using the bolts to 
draw them tight while maintaining 
alignment- A dab of epoxy on the 




The 23-w. fluorescent bulb daacribed In frt* 
taxi 14 oqiOvalenl In ftghi output to ■ IDCSw. 
incartieaceni. Bulb coma wHh bom a baa* 
and a baUaal moduli, cods around SID, 



nuts 1 exterior portions assures per- 
manence. 

Two ^is- in, holes can now be drilled 
in the platform to match those 
drilled in the base of the reflector 
support and countersunk on the 
underside for No- 8 screws. The 
reflector support will be installed 
after you have assembled the reflec- 
tor and bulb. 

Position the ballast module as 
sketched and pilot-drill the platform 
for the two No. H mounting screws. 

fpieas ft ium to oap* 94) 




Underside ot camera carriage show* 
Ihitmbacrvw arrangement. If you can't find 
* screw tong enough, maka your own from 
any H-ln. threaded rod— or long bon. 
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On Sluggish Driving & High Gas Prices 



Hoe's A Promise from Grower Ton Can Rely On: 

No single engine modification wtU do more far your 
pers&hAt driving needs. Including performance & mileage 
Improvements, than installing a Grower Cam. 



Fight your battla with a qam Ghat'e etnganaered for how you 
drive, what y mi drive and where you drive. Here's the 
ammunition- 




MILEAGE PLUS Grind #aS6H 

The hydraulic cam that's great for economy minded drivers 
who still newd plenty or pacing and go power. Features 
exclusive 1 Grower grind that offers combination low end 
torque and mileage improvements With stock 8 lo fl.B 
comprees^n ratio*. 




BAJA TORQUE MASTER Grind *E&4fi 

The Most Copied Cam In the industry 
If you’re into heavy passenger care, light trucks or vans, 
this is the one for you. Smooth idle oam with a broad power 
range up to 5000 RFM Engineered for the e*tra torque 
needed on batimn and uud range Hydraulic grinds only. 




CMS I i patent pendJngl 

Specifically ground for use In high compression muscle cars 
to maintain effective compression ratios and still run great 
with the low oeUns fual available today. Idles smooth, with 
fantastic mileage increases reported 

For the ultimate in mileage with good performance uee our 
newest GM0 U kit. includes cam it lifters, high compression 
pistons and rings, gastote everything you need to gain 
super milaagB and per form anew as Well GM0 II in Stock for 
360 Chevy V8 rothers special order). 

Grower builds the kind of revolucio nary cams it 
components you need to win the battle against dull driving 
k high gas prices. 

See your local dealer and inaist on Grower . plus, sand 
$£..60 for the latest Grower Catalog. CMS information only. 
Just S 3 .00 




Chula Vista, California 9£D11 




714/488-1191 

Ch«cX local laws on origins modtncau&rvi fo-a- highway u se. 
Curia iiEted are available for meet pop'-il.ir Vh'? 



CflOWEft i -5J33 Mam Sluwrt - ChuEa Vina, Cal I lorn Lb «011 



COMPU-PRO SERIES Grind #£7flHEF 



Grower Catalog $2_5Q [J CMS Informal ion only $1.00 



Gives you a slight lope and high vacuum at idle Works best 
with slightly modified engine Has RPM range of 1&D0 to 
5000+ Ok with automatic trams Of 4 Spaed And Stack 
compression Highly recommended for the serious 

enthuflLHflt 



NAME: 

ADOTESS: 

CITY STAT E-: _ ZIP: 
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PM 

builds 

Heathkifs 

portable 

power 

system 

A Heath-Watt can weather a 
blackout or light a campsite. 
PM built one and tested it 
on a ham radio Field Day. 

by Neil Shapiro. WB2KQI 

ELECTRONICS EDITOR 




Portable power of opto 2.300 watte can be youra with this new ax. power generator tram 
HasttiklL You should be able to build it In In* than a week's worth of evenings* 



T he new Heath -Watt portable a,c. 

power system from Heathkit is 
not only handy and inexpensive 
($69 5 in kit form)— it + s also an inter- 
esting kit to build from a Learning 
standpoint* Often, when you put 
toother an electronic kit, you wind 
up with no greater understanding of 
how the unit work? than you had 
before beginning to build "by the 
numbers. 1 ' 

But after you assemble the Heath- 
Watt, you'll have gained more than 
just a 2,200- watt emergency power 
supply — you'll have acquired a 
“grounding" jn the mechanical and 
electrical principles of power gener- 
ation, 



Putting it together 

Unlike most electronic kits, when 
y ou unpack this one. you don't notice 




Thd rotor rnagnpt can be seen within mag- 
net housing. Stator magnet lief disassem- 
bled on the tabletop. Rotor magnet spins 
wtthlri stator's Interior magnetic field*. 

70 POPULAR MECHANICS 



how many parts there are Just how 
big the disassembled pieces seem- 
The rotor and stator magnets and 
the parts of the cradle— not to men- 
tion the factory- assembled 5-hp 
Briggs & Stratton engine— all add 
up to a finished weight of 84 
pounds. 

The kit went together in five eve- 
nings, [ did it all myself, but a few 
times* wished 1 had asked a friend to 
help me steady some of the heavy 
parts. The only annoying building 
chore was pounding an end bearing 
into its tight-fitting housing 

Most of the assembly is mechanic 
cat; the little bit of wiring takes less 
than two hours. 

Once it is all together, the final 
step is to “Hash the field." You con- 
nect a lantern battery across the 
generator's brushes for about 15 sec- 
onds. This sets up a small amount of 
residual magnetism needed to start 
up the first time. 

Hooking It up 

Before you start things going* 
read the separate Briggs & Stratton 
manual. It will instruct you on the 
Heath-Watt's I awn mower-style en- 
gine, 

The first time you run the unit, 
check that the a,c, current is correct- 
ly factory-set at GO cycles per second. 
To do this, plug an electric dock into 
the running generator. The clock 
usee the frequency [cycles per sec- 
ond) of the a.c. current to time itself. 
So, if the clock runs alow, the Engine 
must be speeded up; if it runs fast. 



the generator must be slowed. This 
same technique may be used to 
check any generator's speed set- 
ting. 

While the Heath- Watt is a strong 
little machine, it can T t supply your 
entire household with emergency 
power. It will provide 2.2GG watts of 
service, maximum. Trying to get 
more out of it will just burn out the 
windings on the magnets. 

But 2,200 watts is enough to get 
you through a power blackout or to 
use on a camping trip. Odds are that 
you'll be able to run a refrigerator 
(about 500 waits for a conventional 
model, but more if it's a freezer-com- 
bi nation type), one electric-stove 
burner (about 1.200 watts per bun i- 
er), some room lights and perhaps a 
few small appliances 

Heath includes a handy reference 
guide to typical power require- 
ments, All you have to do is total the 
power requirements of everything 
you intend to use. 

Bear in mind that this unit is 
designed to be used outdoors or in 
emergency situations. It should only 
be connected to your house wiring 
by an electrician who knows how to 
wire a manual transfer switch safe* 
ly. 

If you do decide to use this Heath- 
Watt generator on u camping trip, 
you should order the optional spark- 
arrest muffler. This type of muffler 
is required by law in many state and 
national parks to minimize the dan- 
ger of the generator starting a brush 

Are, m 






Editor Shapiro mans hit risk* Day station h S3 1 04 A tranacof var and SB Hoe of accea 
WB2KQI. Powered by HeatlvWatt emer- s-orlee. More lhan 400 contacts were made 
5 *ncy generator Ir consisted of Kwlh'e with other hams working portable gear. 

Emergency-powered ham radio 



A mateur radio operators all over the 
country sat down at their micro- 
phones and code keys, Ihe wind in their 
hair, the roar of their power generators 
competing with the static of the airwaves 
as Ihe 1981 Field Day activities began. 
Every year, the American Radio Relay 
League (ARRL) sponsors this contest in 
which some "hams" set up their equip- 
ment outdoors or under emergency- 
power conditions, and other hams get 
points for talking with them. A 24-hour 
operation, Reid Day is not only intense 
competition , but a prime lest ol the pre- 
paredness of this country's ham radio 
operators, who stand ready to set up 
emergency communications anytime 
and anywhere. 

What better way. we thought, to tesi 
the new Heath -Wait power generator 
than to hook It to the Heath SS-104A 
ham radio transceiver and operate as an 
emergency-powered Field Day station. 
Building both the Heath-Watt and SB- 
104 A turned into a race against time, 
since Reid Day was fast approaching. 
But thanks to Heath's modular construc- 
tion techniques, the SB- 104 A proved an 
easy kil to assemble, despire its com- 
plexity. 

The SB- 104 A operates on the five 
mosi popular ham bands of frequen- 
cies — the so-called 80- . 40- , 20- . 15- 
and 10-meter bands. The transceiver 
delivers about 1 00 watts of output in sin- 
gle-sideband (SSB) and continuous 
wave (CW) Morse code 
We filled the Heath-Wait's gas lank; 
connected our extension cords; hooked 
up our station anlerma to the transceiv- 
er. (We would be in Ihe category of 
"Emergency Power with HomeStalion." 
Other hams would be "Emergency Por- 
tables." and still others would be nor- 
mally powered at home. Bonuses would 
be given for emergency power, with 



additional bonuses for being completely 
portable.) Then we waited lor the 3;00 
p.m. "bell." 

At 3:00 (E DTK Ihe bands came to rau- 
cous life as thousands of amateur radio 
operators sprang into action. Quick 
exchanges were made as hams in con- 
tact spoke in dipped voices giving their 
location and contest category. 

By 10:00 p.m., I was beginning to 
weary of saying over and over again, 
"Your report is IE — E for Edward — 
hereon Long island. New York," The 1 E 
meant | was running emergency power 
at my usual location and I was the only 
operator. Many limes I would speak with 
a club station that might have many 
operators. Then there were the logs to 
keep. I had 10 record each contact and 
keep an up-to-the-minute "dupe sheet" 
to avoid duplicating contacts. 

The Heal h- Wait was holding together 
nicely under this continuous operating 
pressure. A Tank of gas (with the gener- 
ator supplying less than halt Its raled 
wattage) was lasting 3 to 3.5 hours. 

By this time, I had worked (spoken in) 
well over 400 stations from almost every 
state, including Alaska and Hawaii. For 
a while. I entertained heady thoughts ot 
winning. 

But at about this time, a friendly group 
of neighbors slopped by to inquire if I 
intended to run the Heath- Watt all night 
Discretion seemed Ihe better part of 
neighborliness (besides, they threat- 
ened lo cancel their PM subscriptions), 
so I silently folded my ham radio for the 
resl of the evenlng. 

By the next morning, when I got hack 
on the air, the leaders had passed me 
by. But there's always next year. 
Already, I’ve made arrangements with a 
ham radio buddy lo lake Ihe Heath- Watt 
and the SB-1 04A into Ihe wilderness for 
Ihe 1982 Field Day — W.S 
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Build Your Own 
Grandfather Clock 

Prices Starling Under 

*255 

(including movement 
and dial) 

• Do-it-yourself case 

kit, parts pre-cut 

• Finished clocks 

• Solid 3/4" hard- 
woods: black 
walnut, cherry, oak 

• Heirloom quality 

• Factory direct prices 

■ Solid brass West 
German chiming 
movements 

■ Money back 
guarantee 

• Prompt shipment 

MASTIIUCAnjO MU 
VISA ACCEPTED 

) EMPEROR® 

f CIjOCK company 

WORLDS LAftGfST MAMgFACTuREfl 
Of OflANCrfATHyi CLOCKS i 
Oetfl :27 E tnpet&r Irrtifiri !&j Far* / 
Mi+iom Alabama 36 m? / 



5-Wheeling to independence! 



Free 

Booklet 






Die Hind Operaiiflii — Rear Dilfcrentlal Drive 

CYCLE-CHAIR, rhe MtW ALUMINUM EL£C- 
TRIG BIKE that is tf/.fflafsirl and ia?Qf II s So 
to handle you control tin ofl forward 
reveisi, speed. and stormy wish lust ONE 
HAND 1 

UK CYCIE-CHAIR imicacs as welt as oul- 
dogrs Share ymjr Cuke rule wifo 3 friend 
(ravel to foe slor* m lake i! lo the bank Bt 
in dependent on the Cadi Hat o! 3- when lors 1 1 * 
Sow center Of gravity and all-aluminum frame 
makes CYCLE : CHA(R tfia liflfoeat, stronger, 
safost 3-vfoeeler on foe marker soday Costa 
omy penmes eq recharge at home 
Call toll-free &tt0-f?57-7355 Fpr tree 
booklet and speoai Chflslmai nlle* fo U -J 
call 10n-?32-&550 Of wrile 

GENERAL ENGINES CO., PtBALPOWEfl OiV. 

S280 Mantua Bivd . SewefJ few Jerssv OfjOSfl 






The heraldry of the air , . , 

The official emblems 
of the world's greatest airlines 
silver miniatures. 






A fascinating collection of 50 solid sterling silver miniatures— 
embellished with 24kt gold and rich enamel colors— 
bearing the official emblems of the greatest airlines in history. 



A Uri liltlM riH ntln i, ftribife 

JUW fitef^caH mu Mi NwtaM ». m I. 



THE ART OF MINTING IN MINIATURE » 
ii challenge to I hr skills of evffi the must ac- 
complished craftsmen. And when the cslra 
dffncnskifi efetifor i* added, ihe challenge is 
that moth greater. 

But so are the newantkl For in I he hands of 
master artisans „ the result can be sheer magic . 
Masterpieces in immature as intriguing as they 
are beau tiful— especially when viewed in 
close-up detail under a magnifying glass. 

This* is the excitement thal awaits you in 
every issue of an extraordinary new collection. 
Fifty superbly crafted sterling silver mini- 
atures — embellished with vibrant enamel 
colors — portraying The Official Emblems of 
the WfetWi Gmitas f Alpines, 

And by emering your subscription now. you 
can bring all of these fascinating miniatures 
into your home to be displayed, enjoyed 
and admired by your family and friends 
throughout the coming years. 

Marvels of mlnLaturtzilton — 
selectively accented with pure 24 karat gold 

1b capture both the distinctive design and 
cdor of e^eh airline emblem — on an object 
smaller than the eye thal beholds it — -requires 
the most painstaking care ami cnfUvnarishtp 
Each minim me will be mimed to mirror- 
h right perfection in sterling silver by ihe iii- 
parable craftsmen of The Franklin Mint. 
Thus, each will bear an accurate and finely 
detailed re-creation of the emblem it port ray s- 
Aftcr wch silver minim urc has been in- 
spected . the t ic h enamel colors will be applied . 
one at a lime. This must be accomplished wiih 
painstaking precision so that each color is 
sharply defined againsl the silver background. 
Furthermore, wherever a gold coior appears in 
the emblem, pane 24 kotai gob! will be used in 
the silver miniature. 

The result: a remarkable work of art in mini- 
ature- A loudly faithful re-creation of an his- 
toric airline emblem in an image area 
measuring only a fraction of an inch 1 

Hit greatest airlines In ftblory*— 
selected by a panel of world -renowned 
aviation experts 

All of the airlines represented in ihb col lection 
share a very special distinction For each has 
been singled out by a panel of internationally- 
esteemed authorities on aviation for having 
mack a significant and enduring contribution 10 
the history of commercial air travel. 

Here are the world's pioneer airlines — Wen- 
em Ait Expr&ss. first to offer sustained pas- 
senger service in the United States . . impend 
Atrh ays, i he first national airline of Great Brit- 
ain ... and The Si. Ptimbarg^Tampa Air boot 
Line I hat made the world \ first scheduled air- 
line flight “Carrying jusr a single passenger 
—or New Year s Day. 19 14. 










F 



Here are the famous airlines of today — 
British Airways. Ait FrtJnce and KLM r oldest 
airline in the world still operating under its 
original name . . - Pan Am t first airline lo 
provide transatlantic service . Swrsjao; 
Siberia and Alitdia . Qanias, i he Australian 
airline ihai is one of the world’s oldest . .. 
Qfympic* Greece's only airline . . and Iberia. 
the national airline or Spain. 

Ln aJJ H the fifty greatest airlines in history— 
representing nations in virtually every pan of 
the world, Airlines whose official emblems 
Comprise a unique and colorful "heraldry of 
the air/ 

Special magnifier. . .Collector's case 
. . . and informative commentaries 

So that you can examine each intriguing minia- 
ture in cldSC-up detail, a special magnifier will 
be Sent at nu additional charge With your first 
issue This precision magnifier is mounted on a 
stand for easy use , a nd can be safely stored in 
its own protective cover, 

You will also receive a custom-designed coF 
lector's case to house and protect all your 
enameled miniatures. Thu impressive case 
provides a con venient means for displaying the 
collection— and enjoying each miniaEure. 

Funhermore. a specially -written commen- 
tary wilt accompany each miniature, tracing 
i he history of the emblem find the famous air 
line it represents. Thus, ai you acquire each 
miniature, you will also discover the fascinat- 
ing story behind the cmbktn it portray*. 

As a subscriber, you will receive your mi mar 
lures ai the convenient ami systcm&iic rare of 
one per month. And the issue price of Si 2. 50 
will be uncomfitioncdfy guarortlred to you for 
every silver miniature in ih? collection— even 
if the cost of precious mduh Of Of minting 
should increase during i be subscription period. 

A collector's treasure of 
enduring beaut) And fascination 

The official emblems portrayed in ibis collec- 
tion are proud symbols of the world's great 
ai rlinesr Combin i ng the timeless appeal of ster- 
ling silver ... the brilliance of rich enamel col- 
ors . . . and i he fascination of finely crafted 
minim ore works of art ... this collection will be 
a source of everlasting pleasure for you and 
your family, 



TTic Official Emblems of ike World's Gnralrsf 
Atfitfie s will be issued in limited edition and by 
direct subscription only. The number of com- 
plete sets to be issued will be limited lo the 
exact number of subscriptions entered by tbe 
end of J9SL 

To begin your collection! simply mail the 
Application below by the advance deadline of 
November 30, I9BI. No payment is required at 
ibif lime— but the application below is valid 
only if postmarked by November 30, 1 HUS 1 , 



THE DISTINGUISHED SFLTCTfON PANEL 
LEROY tfURDOH COOPER lint American astronaul 
lo make iwo orbital space flights. 

Emvep HATFIELD. Director of [he American Hall of 
Aviation History. 

a w nay lei, The Royal Aeronau ucal Society. 

H GiHBS^Mim former Ljjwjbeigh Professor of 
Aerospace History al Ihe Smithsonian Imslitulion. 
hub hi Jkum i world-famous woman aviator 



A ffcQM 1^0 ^QUALITY -We at The Franklin Mini 

lake pi-ida in «ir hi^li c raft aman&hip 

Bui we also belie ve chat our eflbn s- should be judged 
by ihe people wt serve Any work acquired from ui 
may he reLurned for any reason wUhin 30 days for 
re[riacemenL full refund nr credit. 



AVHAW% s^isCRJPTMTN Am.it; xnnn 

The Official Emblems 
of the World's Greatest Airlines 



r JO. mi 



IWfc IWal ppf I 



The Franklin Mini 
Franklin Center, Pennsylvania 19091 
Please enter my subscription for The Official 
fambtf/ns dTjf ihf WM'iGrrdust Airlines, con- 
sisting of fifty solid sterling silver miniatures 
embellished with enamel colors, 10 be issued 
to me at the rate of (rac per month. A special 
magnifier will he sent to me with my first 
ingot, and I will also receive ■ custom- 
designed collector i cose u pun of my 
iB bwfytwi, 

I need send no payment now I will be 
hilled fpr each silver miniature at [he 
guaranteed issue price of J-II.StF , in md- 
vffpee of ilK ihtpihffrtl 

‘iPfki i*o JMlr jWcj Iftr *mt f$Mr 4 ft, 
ihipfHHS a +4 



Signature 

Sdf - 
Mrs. 

MLsa 



I *■* tvKtn ia v.Lir^/hr.t 



Address^ 

City 



Stare. Zip . 





P*fim-A-Tron*'* 20 
button keyboard gim you 
protection s S2.000 commarctetty InEtatfod 
Mystem can't baa! Include* powerful remote horn. 



STOP BURGLARS 

BEFORE they enter 
your home 

Protect your Home and Business with 
this new micro-computer burglar 
alarm TREE" for 30 days. 

burglars seek easy largely Few have the 
daring or l he knowledge to challenge the 
new Ferim-A-TrOn™ Home Security Sys- 
tem. No other burglar alarm under $2,000 
can give you more protection... or match it 
for leal u res that w i 1 1 give you and you r fa m- 
ily safety and peace of mind For starters, it 
is wireless, insults m minutes, and is porta- 
ble should you ever move. 

THE BRAIN VS. THE BURGLAR 

Parlm-A-Tron's 1 " central console, or 
l, BRAIN'\ employs a microprocessor, mak- 
ing ti the mo*t advanced security system 
available for consumer use. With Fertm-A- 
Tfon'* on duly, small sensors monitor doors 
and windows reedy to Signet ih* "Braih" 
from as far as 250 feet! in the event of a 
break-in attempt. The "Brain" processes 
each signal instantaneously and sounds not 
only a self-contained BSdb internal alarm, 
but also e second 9 5db remote siren to 
augment the inside alarm or for placemen! 
outside to alert neighbors and police 

The Pe^im-A-Trofl , ■ is so easy to l i ve with 
(hat pets Can Come and go Ih rough portly- 
open windows or sliding glass doors without 
triggering it, yet so vigilant that an Intruder 
will set i! off before he can enter 

THOUSANDS OF OPTIONS 

Benm-A-Tron's™ micro-computer Ibis you 
choose from the usands o! three digit disarm 
codes Only you know your code. Bu! if 

your son's friend receives a "demons! ra- 
tion". yc u ca n easily change the c ode aga I n 
.and again. You need no specially coded 
key which can be lost, misplaced,, or stolen. 

Tha system even has Iwo separate chan- 
neis, each wilh its own distmci alarm sound 
This feature allows you lo zone your system. 

For example: Channel l —house, Channel 
2— garage, or Channel l —doors. Channel 
2— windows. 

HOW IT WORKS 

Operating the system is simplicity ilsell. 

When leading, a light on the console lelEs you 
that you've armed the system properly, and 
have from 5 to 45 seconds to leave She 
house. This variable delay feature, not found 
on some expensive commercial system*, ts 
selective so that it can apply only to frequent 
ly used doors. All other openings would be 
set for instant alarm. Upon reluming home, 
you have ample time to turn the system off, 
thereby avoiding a lalst alarm. 

II a break-in attempt occurs while you're 
away, an alarm mommy light on the console 
tells you so. What's more, after sounding lor 
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10 minutes and scaring away the intruder, 
Ibe system shuls off automatically and re- 
sets itself 

A CONSTANT GUARDIAN 

Leave Perim- A -T rem ™ in Teat Mode dur- 
ing (he day and tt Mill signal when anyone 
Jeeves or enters. Th s though if ur signal win 
not operate ihe remote horn but gives a 2 Vi 

second warning On the internal speaker 
only. 

If power fails (or is cut-off), Ihe console 
has a battery back-up And each battery 
powered tr a ns milter/sensor will signal at 
the console if the battery runs fow. 

The Perim-A-Tron" system Is highly rt- 
■Eildftl lo lalse alarm* because it la not sen- 
sitive to motion or sound. Pets can roam at 
will, curtains can blow in a breeze, you or 
your children car visit the kitchen fora mid- 
night snack— all without setting off an alarm. 

COMING HOME SAFELY 

There is nothing more frightening than 
finding a prowler lurking near your house 
when you arrive home at night. Our system's 
EXTRA PROTECTION DESIGN lets you 
carry a transmitter n your pocket, purse or 
glove compartment {it s about the size ol a 
cigarette pack). With simple modification, it 
serves as a PANIC davioe and will set off Ihe 
alarm at the press cl a button. 

COMPARE IT 

Hard -wJ red "com mere lai" burg la r ate rms 
can cost $2,000 PLUS a monthly fee (and 
you slift never own it) Motion and sound 
detectors cost up lo $200 per unit end cover 
only limited areas. Your home may require 
two Of three of these units and. in most 
eases, no alarm will sound until AFTER a 
prowler is Inside for 30 seconds or more, 
Pefim-A-Tron 1- combines pre-entry protec- 
tion with micro-electronic circuitry to pro- 
vide Ihe most protection at the lowest cost 

U.L. LISTED 

The Perim-A-Tron'" Home Security Sys- 
tem is listed by Underwriters Laboratories 
as a burglary prolection devle#, a racing 
which goes beyond electrical safely. To earn 
this listing our alarrr was thoroughly tested 
for critical burglary protection functions 
such as transmitter range, sound volume, 
battery back-up, keyboard component life, 
battery teifure warning, snd lest fund ion. 
This lough-to-get U.L. listing resulted from 
Ihe exacting standards engineered into the 
Ferim-A-Tron™. 



YOU BE THE JUDGE 
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urge you to order just the basic 
Penm-A-Tron 1 " system i poured flbdve] for 
a 30-day trial period. Use it to protect your 
family while you Bleep and to protect your 
home while you're away. Then if you're not 
convinced that the Perim-A-Tron™ is the 
mcsl advanced, efficient security system 
avail able today, return it undamaged for a 
complete, no-quibbfe refund— including re- 
turn postage Yo u are protected by a 90 day 
manufacturer's warranty as well as 
Shelburne's 25 year reputation lor satisfied 
customers. 

HERE'S HOW TO ORDER 

To Order simply Send your check for 
$ 199.95 plus $6.65 for shipping and han- 
dling to the addro&a below Credit card 
holders can speed delivery of thou system 
by using our toft-free number listed below 
We will then promptly ship your Perms- A- 
Iron 1 * unit complete with easy-io- 
understmd instruction* and decals warning 
that Ihe premises are protected. Additional 
transmitters are available for $29.95 each, 
but one is not required for every door and 
window, instead, magnetic con facts can be 
purchased and easily connected to the 
Transmitter, allowing you to cover additional 
openings for as little as $5 each The in- 
struction booklet is quite useful in helping 
you determine the correct combinations to 
protect your home or oflico at the lowest 
possible cost. 

Give yourself some peace of mind— order 
a Perim-A-Tron 1 * today al no obligation 

Maryland Residents add 5% Safes Tax. 

- CREDIT CARD HOLDERS — 
CALL TOLL-FREE: 

24 hours a day — 7 days a week 

800 - 638-6170 

OR 

800^226-2606 

L— i M aryland Residents call 363-4304 — J 

■ ISfeJl Thn Gnoljournt Camp*n-y 



Shelburne 



s 

no Painters Min Road Depi.T-70 
Owings Mills, Md 51117 (301) 363-4304 







New floor may save your life in air crash 



There are few things mare frightening 
than stalling and losing control of a 
light emplane during flight. Dropping 
down, the plane rushes toward earth 
al speeds of 80 mph. Like facing a fir- 
ing squad you have little chance 1c 
gel out alive. 

That grim picture is changing in 
your favor. Since PM s firs! report on 
research by the National Aeronautics 
and Space Administration into life- 
saving technology during hght-ptane 
crashes (Targe*: A Safer Plane to 
Crash in, page 83, Apr. 78), NASA 
has come out of the test laboratories 
with a door structure that coLlapses to 
a predetermined love!. The concept: a 
crushable floor system absorbs crash 
forces that otherwise would transmit 
instantly to the pilot and passengeris), 
It r s the same theory lhaT a youngster 
employs when jumping from a bam 
loft: He cushions his fall with a pile of 
hay an the floor, 

NASA researchers designed the 
floor system to match the thickness 
and contour of existing light- plane 
construction. The collapsible floor, 
which m 8 inches thick, is produced of 
Standard airplane-gauge aluminum, 
ft "somewhat resembles a honey * 
comb," according to NASA's Huey 
Carden, a member of the research 
team. 

"We don't design airplanes," Car- 
den explains. "All we can do is pro- 
vide the advanced technology to 
manufacturers and percntl these con- 
cepts to work their way into aircraft 
structure and save lives.'" 

In I960, according to a report from 
the National Transportation Safety 
Board, 1,375 Americans lost their lives 
in 3,799 general aviation accidents. 

Full-scale plane tests of the new 
floor system will begin in March 
1982— with dummies strapped 
aboard. Meantime, laboratory tests 
on seats and lestraint systems contin- 
ue under direction d a second NASA 
group. An energy-absorbing seat, 
anchored lo a sturdy — yet collaps- 
ible— lloor, fakes a share d a crash 
toll by ’giving, " to lower its occupant 



Surviving a H}hl-placa crcih at SO mph (norma] itall ipwd) may iwu btpotllblf with 
the d*v*lopm#cit of a ihock-abiorhicbg. crushabi* Hoot (lab-toit photo*, above). 



more gently toward the floor. Various 
seat concept are bei ng considered by 
the NASA grouped Langley Research 
Center, Hampton. Va>, and by (he 
FAA's Civil Air Medical InslituTe In 
Oklahoma City. 

This research on crash dynamics is 
being expanded so ]e( transports, It 
will complement current NA3A/FAA 
studies which are aimed at enhancing 
the chances of passenger survival in 
posl -crash fires. 

Troposphere sun study 

Earthbound telescopes can’t measure 
infrared wavefengtns accurately be- 
cause of atmospheric interference by 
water vapor. Solution: Spy the sun 
horn above the atmosphere. 

That's just what a group of scientists 
did during the july 31 eclipse. They 
mounted a 9 1 -cm. infrared telescope 
on spherical air hearings in the bay of 
NASA's C-141 Kutper Airborne Obser- 
vatory. 

Following 1 he eclipse over the Pacif- 
ic Ocean, the saenllsts collected data 
on the sun's chromosphere. This goal 
is best achieved dur.ng an ecli pse and 



from the jet's height of 13,7 kilometers 
(45,000 feet), which is in Lhe Earths tro- 
posphere, a region virtually free of 
water vapor. "It was a pace-setting 
flight, " said a spokesman for the 
researchers. 
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Energy 

Water-saver utilities 

Many an angry community has [ought 
electric powerpianisthal dump tons of 
process water Into Iced waterways. 
Western-state residents can be thank- 
ful for a small countertrend. 

Driven by scarce water and strict 
environmental guidelines, more than 
30 electric utilities there recycle most 
of their process water and evaporate 
what they can't use. 

These new facilities are called zero- 
discharge powerplanlfl, since they 
discharge no waste water into nearby 
lakes, rivers or streams. "Zero dis- 
charge also means the plants use less 
water in the firs! place/' says John 
Muldich of the Electric Power Re- 
search Institute (EPR1), the Joint re- 
search arm lor U.S. utilities, 

Muldich points out that 2ero-dis- 
charge plants are sdeal lor the thirsty 
West, but won't work in the rain- 
soaked eastern States. Evaporation 
ponds, emctingly designed to handle 
plan! water runoff, can't store rainfall 
ob effectively. To build more clay- 
lined ponds would be expensive and 
would eat up precious land. And 
fceloie very long, the ponds would fill 
up- Even In she hot, arid West, it takes 



a full acre of porsc surface one minute 
to evaporate about one gallon of 
water. After a lime, residual gunk m 
the pond is cleaned out and buried* 

Icy Bummer cooling 

Cooling a house in summer with a 
huge reservoir of winter ice buried in 
the ground is an idea linked in ihe 
past with an electric heat pump (see 
It's New Now, page 58, Nov. 77}, Now 
it's believed tha! winter ice alone is a 
rich source of energy for passive cool- 
ing of residences and commercial 



buildings. So reports Anthony J, Gors- 
ki of Argon ne National Laboratory. 
Arganne r DL. after the Itrsi interna- 
tional workshop on Ice-storage cool- 
ing, held at Argon ne. 

In one study presented, for exam- 
ple, Cooling interior spaces With low- 
temperature air from stored ice 
proved an immediate saving over 
conventional airconditioning. Be- 
cause air from Ice coils is far less 
humid than afreondittomr cdr. ther- 
mostat settings can be higher — and 
energy costs can be lower. 



Electronics 




With hd optUmal print*? {Laftl and an 93 kiy keyboard . lb* D*w 
IBM p*r*enal computer b*com*« a woid-pvociMlag cauitr. 



Getting personal 

| The giant of computer I inns 
has entered the arena of 
smali-ccmputer manufac- 
turers in a big way* IBM's 
new personal computer Is a 
direct challenge to such 
machines as the Apple H 
and TRS-80. 

When rumors about the 
personal computer began, 
some predicted IBM would 
price itself oulol the market. 
Bui the big company's 
stripped-down version sells 
for around $1,500. YouU be 
* able to buy it through IBM 
retail centers. Sears and I- 
C. Penney. 

The new computer offers 
sound, color display and 
the over-popular BASIC lan- 
7S POPULA R MEC KAlVlCS 



guage. The unit also fea- 
tures a detachable 03-key 
keyboard and automatic 
sell-testing of its own com- 
ponentry. 

We watched IBM lechnh 
clang put Ihe new machine 
through ils paces as a word 
processor,, business-man- 
agement tool and game ref- 
eree. IBM Will be releasing 
software, such as VisiCalc. 
Adventure and Easy Writer 
under its own label. 

The new computer uses 
8080 GPU ^central process- 
ing unit) and is the first 16- 
bit personal computer (all 
others are fi-hit and operate 
at a slower rate). An IBM 
spokesman said the person- 
al computer will be able to 
use up to Z56K of optional 
memory (most other uniis 
offer a maximum memory 
allocation of 64K or Less). 



in its most inexpensive 
version, the IBM unit will 
hook up to the family TV 
and use cassette tape to 
store programs. For a larg- 
er investment, IBM will in- 
clude disc drives and a 
primer. 

Five plug -in slots are built 
into the new computer, 



opening up the potential tor 
future expansion using IBM 
peripherals and, perhaps, 
those o! other makers. 

PM plans to test Ihis new 
entry into the personal com- 
puting field and report in a 
future issue. Well lei you 
know if i he giant has reason 
to be jolly. 
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Inventions 

Pinpoint search signal 

Until now, enemy personnel could 
Eero in on one of our downed fighter 
planes by listening to Its radio distress 
signal. A new ranging system bam- 
boozles the enemy, yet is so accurate 
the rescue crail can chart the downed 
plane to within 14 feet. 

Developed by Edward J, Nessen, an 
RCA Government Systems DepL en^ 
gineer, ihe system (Pateni 4,278.9771 
begins with a brief signal from the res- 
cue craft. After a fixed delay . the 
pilot's radio responds- This lime delay 
is converted la dtslcsnce and Ihe 
search-plane pilot pic I a St on has chart. 
Th&n he neither sends nor receives 
any more signals. 

No more potholes? 

Drivers may gain four advantages 
from a paving malerial being tested 
by the Connecticut Department o! 
Transportation A mix of asphalt and a 
cellulose derivative, the paver Is an 
invention of York Research Co., Stam- 
ford, Conn. The gains: 

■ The mix appears to weather heal 
and icy cold better than existing 
materials, 

■ Cracks in an old road don't "tele- 
graph" through a layer of the new 
material. 



■ Impressively resilient, the stuff fills 
potholes without sinking under truck- 
load weights. 

■ It costs about 17 percent less than 
Conventional asphalt. 

ft tests follow 'he present schedule 
and are successful, ihe material will 
be available to municipalities by the 
fall of 1982. 

Have road, will travel 

Swampy land won't bog down Army 
transports — not even 70-ton tanks— 
when a lough, buoyant roadbed folds 
down over normally impenetrable 
land. Made with a steel skin to support 
the heavies! vehicles, this folding road 



can also be made with a fiberglass or 
wood skin. A foamed plastic body 
keeps Ihe road alloat on top of muck 
and mire. Standard hinges connect 
each layer of road atop the mobile 
carrier, while nylon hinges connect 
individual planks. 

Designed by Army researcher Wil- 
liam R. Abell, now retired, Ihe road- 
way (Patent 4,277,201) is the solid- 
J and -to- water link for an already’ 
developed portable bridge. Into pilot 
production at Pacific Car & foundry, 
Ihe roll -oft roadway could be in Army 
hands by late in this decade. Beyond 
lhal. the roadway may be adapted for 
commercial use if com can be cut. 




la iwampy conditloai. Joldiug road roll* out la Irani ol mobll* card*/. Tongu.*-and- 
giwva Joins ■ In plank £**# tp**l) help to linn roadway under heavy Army vehicle*. 




Space assembly 

How do you send a solar- 
energy-collecting platform 
as big as a football field into 
Space? You don't. You send 
up parts, and astronauts In 
pressure sufts assemble the 
pieces In space. 

Thcrt's the practical solu- 
tion technicians developed 
at NASA's Langley Re- 
search Confer in Hampton, 
Va, Earth tests, such as the 
one at right, were Complet- 
ed in September. The next 
step is a try in space. 

Astronauts will be work- 
ing from a mobile station 
designed so fit inside the 
Space Shuttle Orbiter's 



payload bay or Fly free, 
operating near the Orbit- 
er. 

Wjib foot restralnls, two 
astronauts wilt attach them- 



selves lo the station . freeing 
tiieii hands for assembly 
tasks. Work platforms, one 
on each side of the mobile 
station, would be electrical- 



ly operated, either from the 
plalform or from within the 
Orbiter's flight deck. 

When a section of plat- 
form or antenna is complei- 
pd, it will move along the 
' assembly line/' al which 
pain! the astronauts would 
add mare o lemon is or 
equipment. Segments will 
be made horn Lightweight, 
graphil e-epoxy conical 
lubes. These will stack com- 
pactly inside the Orbiter for 
transport into space. 

Astronauts will assemble 
these struts into truss struc- 
tures without using tools. 
The struts have quick- 
attochmeni cluster joints 
developed a! Langley. 
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Environment 

Space water treatment 



Wafer is life. Since there are no spo- 
ols an space, astronauts have had to 
depend on a sophisticated recycling 
system that converts waste water to 
pure drinking water. Drawing on that 
technology, scientists at NASA's Na- 
tional Space Techno!ogy Laboratory 
in Bay Saint Louis, Miss,, have devel- 
oped a relatively inexpensive melhod 
for treating earthbound sewage. 

Their system combines ancient 
know-how (a septic tank) with ac- 
quired data on the impurity-absorb- 
ing qualities of aquatic plants such as 
reeds or cattails. 

Pul it all together as in the sketch 
(right) and Irom the sealed settling 
(septic) lank comes a gaseous mix. 
This mixture is composed mostly of 
methane,, a potential fuel, plus par- 
tially treated waste water. 




Medicine 



Heart-to-heart check 

Potential or presen! heart- related 
problems show up instantly lor doc- 
tors using IBM's new electrocardio- 
graphic system. Your present EKG 
chart is compared with previous 
records, stored in the system on a Hop* 
py disc. The physician spate even 
slight variations and can interpret 
their significance for you. 
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Flnl major te«t of NASA wafer-recycling vyvlem Is planned lor plan! in Miades, La- 



Water is drained into the base of a 
rock bed, where it filters up to an oxy* 
genatsng pebble-and -root -system lay- 
er. According to NASA's Dr. B, C, 
Wolverton r the effluent (l reated wa!er) 
is well within safe bounds for return to 
streams, rivers or scean. 

With the right combination of I alter. 



plants and tank, this system can 
produce drinkable water, |ust as il 
does on space craft, for 21 si century 
homes. 

Aquatic plants not only remove nor- 
mal impurities but also have the 
capacity to leach out any toxic sub- 
stances. 
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Heart -lung transplant 

Last July, 28-y ear-old Karen Wilson of 
Mill Valley, Calif, became iho third 
person ever lo receive a successful 
combined heart-lung transplant. Per- 
formed at ibe Stanford University 
Medical Cenler. Pab Alio, CaJlf r (he 
six-hour operation corrected a con- 
genital heart flow that had Impaired 
her lungs. 

According to team physician Dr, 
Bruce Bells. It will be many years 
before this still -experimental opera- 
tion becomes routine. Slaniord is cur- 
rently planning (om such operations a 
year. 




Products 

Mini- stargazer 



A new, 3-mch reileoltng telescope 
irom Edmund promises !o introduce 
many beginning amateur aslrono 
mors to the sport of stargazing. This 




Edmund r«tt*ctor ottart fawrenLy lights. 

9-pound wonder sells for £159,95. and 
Eeafcures optics comparable So mere 
expensive scopes. For example, 
through this 3-incher. one Can clearly 
sight the ice cap on Mars and 
rings of Saturn. tL 






Now! Enjoy a complete home shop 







Now, you can have the tools you need to turn out 
top quality woodworking projects in a complete 
home workshop like (he one you’ve dreamed of 
owning. And you can do it within your budget - 
using no more space than it takes lo store a 
bicycle! 

If you've ever tried lo build anything more 
complicated lhan a birdhouse, you know you 
need morel han a couple of s i mp le tools To give a 
professional look to those money- saving, money- 
making projects, like your own home repairs and 
remodeling jobs or building furniture and cabi- 
nets. you need a table saw, a vertical drill press, a 
lathe, a boring machine, and a disc sander 
All that used lo mean at least a 
couple of thousand dollars and a big 
workshop area. But now. with Ihe 
Shops mith MARK V. you get all five of 
these tods in a single, precise, 
powerful machine that requires about 
Ihe same amount of space as an 
ordinary bicycle! 

if '5 a id labie 

saw/ 



Five major power toofs packaged 
into one big- capacity unit! 



lisa 16'^ vertical M's a nonjonial irsa34' la^e 1 its a l 2 disc 
etnii press 1 Mfima machine 1 sander' 



at a substantial 
savings . . . 
in no more space 
than a bicycle! 



Outperforms Individual Tools 

Over one quarter million people like yourself have 
chosen Shopsmith multipurpose tools as the best solution 
to their space and budget problems And iTs easy to see 
why 1 You get a TO" table saw. 16 W‘ vertical drill press, 
horizontal boring machine, 3J" lathe and a 12" disc 
sander. all powered by one rugged, variables peed motor 

The MARK V is so easy lo use, that only alter about an 
hour's practice you'll be switching lool operations in less 
lhan 90 seconds You ll be able to perform dozens of 
operations like sawing, rabbeting, drilling, spindle turning, 
doweling, and much more. When you’re ready to do more 
sophisliealed operations, like mortising, routing, and 
molding, you'll find a full range of hard-working Shopsmith 
accessories to help. Thafs why we call the MARK V the 
"tool to slart with — the system you grow with" over ihe 
years. 

Mail the coupon today for your FREE Information Kit 

Find out more about why the Shopsmith MARK v should 
be the tool you choose for your home workshop — no 
matter how small your space or your budget Mail ihe 



coupon today tor your FREE information Kit. including a 
booklet, "What To Look For When You Buy Power Tools." 
and all the details on the incredible 5-irH MARK v PLUS 
lined out how you can try this remarkable machine in your 
home for a full 30 days, without risking a penny.' 



Mail this coupon today! 
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MOTDfl totalis easily wrihjustiwa boife Motored*- 
Eype duted and throttle controls. Ows m] interfere 
*ftfc normal pedaling S^tartioft giraraniwd 



WRITE H3B FREE BROCHURE 
m SPECIAL FACTORY REBATE OFFER 

k. Bumble-Bike' 



Oepl IK 
Havana. FL 32333 



po.Sfl* ute 

US. Pa lain Pend 
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CUT HEAT IOSS 
1HROUGH WINDOWS 
>1ND GLASS DOORS 
UP TO 79% 

You can add mare wall insulation, storm windows, weatherstrip, 
install an alternative heat source . . . but until you Insulate the glass in 
your home, you remain a victim at the great heat robbery! 
Window Quilt-insulated shades stop heat loss better 
than heavy draperies or storm windows. 




Mad© from a revolutionary mult I -foyer material. Two layers of durable 
Polyester-Rayon surrounding two foyers of insulating polyester batting 
with aluminized film at the center. Couple this wllh a smooth-riding 
track system that effectively seals Window Quilt shades on all 
four sides to prevent infiltration of outside air 

Available in Several decorator colors. Window Quilt 
shades of© attractive, energy- saving additions to you home. 
They can fit just about any size window or sliding glass door. 
For more Information on how our Insulating shades can lower 
your energy costs, contact your local dealer today. 

Window Quilt" 

Appropriate technology Corporation 
Old Ferry Road. Brattleboro, VT 0S301 
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POPULAR MECHANICS 





See any of these tine 
Window Quilt “/Window Comforter' k 
Dealers for Information about 
Insulating shades. 



ALABAMA 

Decatur 


P3R Syslems 
PO. Go* 1053 


Mtiblt 


Sun ShwkJs Com party, in e 

tttil-BUlarQr. 


ARKANSAS 
Fart Sr™ tin 


Plunkett t>4£ Go.lfH: 
&3Q South VsCk&iXJrg 


Delaware 

NewCeafW 


Seller Hemes Soter Group me 
?33S DuF^Hwy 


GEORGIA 

Atlanta 


GaJvertEnewAwc. 

528Q Buford Hwy. Suite G-2 


KENTUCKY 

Louisville 


Eteen^SytlemsJnc 
2003 HigKandiAve. 


MARYLAND 

Baltimore 


Thermal Products & Insulation 
4&47 Millers Sacran Rd 


Clinton 


Epsifcsri Management Inc 
All Holly Lane 


Easton 


Angela Price Fabric* 
F!. 1-Box 2B1 


Rockville 


Ftey nrtas Aluminum Energy Ctr 
SO? Rocfcwllft Pike 


Sliver Spring 


Scdar King Supply, i^e 
et6C<?DWoscoficCt 


NORTH CAROLINA 


Atfivf|i« 


SurftrigfilCo 
tawrenpe Doksey 




273 Pearson Dr 


ctvapd mil/ 

CaFrtjoro 


Sunspot Solar 
llfl E Main St 


Charlotte 


tho Energy Co oi Charlie 
p O Bc-k 3742 




StinwwSd, Inc 
1327 E Brvd 


Henderson ui lie 


Cason RuMers Supply 
i &ffl SoariantxirQ Hwv 


LeimglQn 


QlfiEus R Swing GgnsL Co 
Rle 2- Bos 7 


Morgantown 


Sun Heal Company 
312 Carbon Cuy Rd 


Bottoms 


Solar SHattei EcauipniwrCo 
Rt 


OKLAHOMA 

Norman 


Ranefy Hard* are 
50 1 N Parler 


TENNESSEE 

Chattanooga 


Ch^llanooga Energy Cemex 
1256 Market Si 


Maryville 


Duster Energy, Inc 
PO Boa 546 


NashvJiia 


Reynolds Alum/iurd Energy C^ler 
2401 Wsr Directors A&* 


TEXAS 

Midland 


The E nerqy Saving Stole 
1007 N. &g St 


VIRGINIA 

BOdlOrd 


E nergy Independence 
Builders Supply 
Rt i — Bon 1Q7 


Fnirfai 


Qi i^ly snafk^ A Awning Wv. 
@M?.O0Hwy 


Groat Falls 


Sotcm Asset 
256 Bliss Lane 


Midlothian 


Rapp Hardware & Building Supply 
300 MkJ lathi art Tmpk 


R*chmo«cl 


AHentc Solar Inc 
4730 Wei a r Rd 


Spr.ngtieJd 


Energy Saver S hadSS 
55flOB*rtfckRd 


Virginia Beach 


Allartlc SofsrCenltt Inc 
5$04RpdsflgneRd 




Fg t odtf fipnal dealer 



art d prachjd intorncrticwi panfiaei : 
ApptopwXe liecivyjio^ CofporaiiQn 
Deaf PMOMFerrvtoKi.l^leboio.VrO!^ 
[BG2126/-45C4 



PM LOOKS AT 

WCH POWERED B/ CHAIN S/W 




winch, powered by chain caw, pulled 
these two IG-ft hogs ISO it. up a ravine. 




Before use, chain la fastened to winch 
clevis (Inset) and secured to « tree. 




Unit hoWe 150 It of aircraft 

cable or 260 tt. Of ^ln. cable. 



I t's Quite a feeling to be able to 
haul up to 8,000 pounds by pulh 
mg the trigger of a chain saw. 
That's what you can do with this 
winch designed to be powered by a 
chain-saw head - 1 tried cut the unit 
on two E-im-diameter, lG-fL-long 
logs,. The winch pulled them over 
some rough terrain and through 
dense underbrush with no prob- 
lems. 

Such a tool is ideal for hauling 
firewood from places where your 
truck won't go. It would also be 
invaluable foe stream or pond 
cleanup, dragging elk or deer out of 
a canyon, pulling a truck out of 
mud or a ditch, tightening fences, 
pulling machinery onto trailers, 
and so on. 

Connecting the winch to a chain- 
saw head takes only a few 
minutes.— R* Joseph 

SPECIFICATIONS — CHAIN-SAW WINCH 

Ciria-p.rc^in Tart* a I toy eJuffiinvrft 
Capacity 5,1)00 K» *i1h snatch black 
Ww^hT a ids 

cabls^Hin or 1 .* 

in.). jntfen SI 5,15, 

J4S; Vi* - 150-h ce&m, *42 
WarmlsHur^ Fred A LewiB-Ca. 40 Snknap Rd Madrid, 
Of*. S7501 




Chain at and of cable la looped and 
secured around log lhai Is to be moved. 




The winch can t» used only wtlh a chain 
uw having an accessible drive sprocket. 
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RA&eet- 

currm 



A%CO 



SAW ON A WHOM WORKSHOP OF THE MTfST TOQISI 

DRILL ATTACHMENTS 

AND OTHCS TOP roots POP HOME AND shop 



Af(C0 



FINISH CORNERS 

CUT MOULDING & TRIM WITH 

ANY ELECTRIC DRILL 

NO $50 ROUTER OR $6 BITS HEEDED! 



■ra u daa't la buy in t^^tiiint Hauler la 
ItaPih curnm, maul dint ft Irlm J "*fl CO ' ' Cullers 
da Iht vorl art > me lion □ I tn e cast Simplv slEfr 
Ifie Cuttfr'i V** shjnii in Hit drill And ii‘s rcidi 
Is praflvcr! DuJt Swidti mu't ICdmli Cali 
*lcrtd£ cfllirc iMiftlft 4 *14^1 «l ft'Ofkpitca Cult 
WDfld. plJUtlCI, Mil inctAll. QuJliLy-niJde in U.J.A. 
el hardened ileeL. These Dill ten ilia Til ft mw% 
with ill Electric Rwilm. 



to. 3-3 PIECE CUTTER SET 



ADJUSTABLE 
lEVEl C U M { A 
□uti 44' Brwh Iedm 
I/IT" i* VfW~ i-iRp 



1 RADIUS CUTTERS 

NkrinTsrfLM" N 

flDI?RD COR«nS 



Md E— 3 PIECE CLJTTER SET 



FAMCT COTE CUTTtfl 



cm < fl * 

COlUOTHl 



ROIIAH 

OOttCUTTlR 



Ho,) -3 PIECE CUTTER SET 



HEADING CUTTIfl 



— ClfTI V 
ctiurbiim 



^ "• iZTl 

COyt- WEI 

ctimn . ' einrrn 



SPECIAL SAVING' 

Oder nit of above 3 Sen at . 
ou/ Sp«ial Money 'Saving 
Pr^ce No 6703. toulcfS V/ 
Cutter*, only ■ 



$ 20 75 



NEW IMPROVED! TW/ST DIFfU. 

WL Afl SHABPEWflt 

^ / S fin AH* EIe.Ijk Or I It, 

^ rruJirtF" 51“ RjluintniiAm 

P f?Hr-llr« Khi.l 

W VvtfV W ll^ V 4 H Ihini 3 i: .1 
^ 'W . T m I 4 i r- ■ Vi i 

HfcnrjHj fclnlilpr fuT ■.’■.■ri.'Tii l*iy 

^ sK^UUl J n J' L-K El* in" 

* JHH.I, A.3.1,1 iLlUlfl 
T-DOl E*ll Fnr Mt.mrr^u- 
Ihf (hllili, kMVii 
*rki**#m pc tab** blMH, 

■ i«^ £«*___*» 



ARCO DRILL PUMP I NEW.' "ARCO SABM-RA5PS" 



NEW! 

SUF, 

PRIMING 



PUMPS UP tO 5S0 GALLONS PIP KOUfi: 
WATER, OIL, CHEMICALS, DETERGENTS 

fur pwmplnir Put fliadf<t WirnfFH*, chninins 
oil in -Lin L'T &o4ej, rnip: hIiij: Ho* h fit npjiiiDiw- 
cL»fcjL^B[ *gitLf|um-. afpl* i.atf pm.lj, ■&hPj‘-Wime5*i( 
p-AiylfiRR. r<c Fj{.p *Jijf FjircRrsc drill. SdJ-pnmkn-r 
up to 1 IF f« t M#rtkc*tt>-. L'i#h liiDifj’il Vi - * rul>h*r 
ot pUfe-ic Hlps*. QbpLii^ S77S 



"ARCO Screw-DriHs" 

Adjvils far ANT Strew Unglh 

set pM sizes — Mo. e r a. io, is 
FOB IVEtr WOOOSCREW 

Ebllli Htl#i P CvwnrEM-inhi, 
Caunnihirip Ia 1 Dp*rali>n 

<i Cri l-F I JcCll. 

fur 4.1 ^4-l-lir 

l 1 

r»t, rwM. iVhI 
N-n4> I'm “■ i Eli 

ll I H ij tr ■ 3 m ±. 
■I rilJj, JT I N 

pnu nil VHriS, 

plkpllfh iliitD-. 



<794 

Hu, mg * 



UNIFORM 

DEPTH 

HOLES 



ADJUSTABLE 

DRILL-STOPS 

END OVER DRILLING 

Ww ygu c*n crlll P^c-Eccl- ^1-irE 
dcpL h hales ^ulcklj. Biik:^ md 

autGim^miay. Juki mu- klit 
^SEDP" on yc-ur drlLt bit And 
[PiUL ia ilftiLen l'-t deuifed 
depth, ELim3fi*li:p rurnwflrk. 
i-vn-ldJI tuatlj mini I'm WLEJn 
T* Lh t DMlLfe 4- >IA**1W* Bile 

M'ltfF: an tiu imin — i 

A J*rsn "Sthpi" 
raf 1/1(" Eo U“ 

b L E B _ Nc. IS*D M SJ6S ■ 

D^LY _ _ - 



NEWS TOOL MAGNETIZER 

IrutAFkllY Magn«u»i or DemjgnBlizt* 
irniil IcOfi-KffffrfriViffs, wrench**, elc. 

Lilninf V-ynrii _j —* — r- 

'-p-r-Fi! > d|i i Fjiri.p ji'iI Air- <- !>l'. wii^L I ■■■ 

lw mw-J am m "tverwyw' in in^tMLijmi \ . > j_ 

t . ivvd .ll' Inni rTmI n4 \ Tjmr 

Tu nupunup. iuiI nlnwruiJ meu \ ^ w 

T: wri^rpt LimPf 'l|- i J ttjjiL 

r rini JFra n <Fmur> l mil I i til n nij * Sljr 1 * 

MIb. ■ • I if . >1 

if#i jin 1 1 * i+ri ,ii fcjHil Jt 

■IPkMI ll I 

fl' JpiUAill^llFIF lUlJ |A |IUIM 

tnpbrirri T— Ij ui \hchKLrm ^ 

I te I5U - ONii § 3 W 

"ARCO DISC-RASP** 

OUTLAST* HUHDRED1 OF SAHBIHO DltCSl 
f j , Matt ffFIclent 
i |L*Aur Ha i p *Tir niJr 

i PLANI^ 

1 Fit* 1BT KJrelrM 

i-Tl j ^ , nriLL ? n 

1 '* l ‘ Ci 4i ■ ion turf *r* 

J^H^Bft i * I'l ■PJ.I-D 

_ tDP Lh dEM- hifnULh 

* r I J r h ■ I CtJ tk 

MJ P ^ «y*l w^ritnpi-Tt, 

*3^ tk^Rikp Qallbr. 



FIT ALL SABRE-SAWS, 

IDEAL IOK CUANIHG-UP ROUGH 
EDGES LIFT BY SABRE-SAW CUTS. 

JEdO I ■ fuL. Hlf TiJ ED el^i,Il 1|J fdlEyh JiltffJ ktt 
li^ itHrp ■ it* rijtj. Hlmply iJlp i-ppyipn*:* Kallre- lUig 
inu idur **-h.‘* h* lb tlAOt pT Il» mbUi Kide 
3-P'*tt Ht l4Al-udH£ rat thiai ri Alibi Jif itraLitac 

llnti A iKSi.nilfL, R-eund Lhipi r» W-r***- ft 

rc’aiui rn-mtf i, w id hp SH+di rot id^nr aaracb mJ 

■ I i ilUllk II iMi. F^I'Jl flrU^ljpffT" nr IrkDd fJimlllZlfl.. I SG 

■hArp LcfLti product Dnoacb rinLatui un wicd. «■]] 
l-^rd, alttrJu N*f*t flad. atnr ni^i Jhirf*p nt 
l : 5 -TiiLrtf iff 1 1 H« I Ktt S tjiMd 

Ha F^OflM 

NEW! WOOD DRILL SET 

WITH SPECIAL BRAD POINTS 



Kwillnql W Drills Hi *MC1 

y "WSIITINM tJrtrtriwIlh 

ordinary bila j{ Brad Pollll 



6 Professional Quality Wood Dr ills: 

t/fl a, F 2ftW\ 1M", S/lfi", 3/S \ 172" 

Last 3 mas have 1/4" shanks. 



□dtu rPdEU.ru Brld Ptii'HF rtlJil dl^ llitu ■mfkfift'e in. 
Imi: hiL fur dri-lljn^ feE dkic! jpiicnL dmrpd i^cirnraLi hit 

In III* 'walkinu" r.fr mifL 2 C^tking Sf.dn.iEirE fa |3iJ|>- 

miiriit frilM Super SN^rp Flultn 






IU*3l in, tT-fl A. erf hmnaMiwi Iwl lt*lk | 
IVt^tf tJdfl* 4JT Hfrrt* paiat^iUlt*- Afwr 
hi* Vp“ fcluJih . Mi l>i*M 1 "Bwk felir ,h « 

SAVfl Q*| *fem Ah hip P1UI TWO 
E ULTRA DISCS. * n 1?||M **l> 



***'^ rTZT^" 

iwr *2^ 



ihrtlf - i«>rt P moolh. -fw3i>h wj linnJi 

N* two - tihtLY 

DOWEL CENTERS^ 

MA1CH DOWEL HOlEf 

Pail. Atcur*t*l 5j 

IMI hI E i'rn-MTE. d »irh' |* *, Yis*' 

H, m 4 sn**., Drill hnl-ti 

pi ni er wned l* br jnLncd & Lr.. ‘ , 5 

Hfi C*iHin JTiM di h*f p\m 

™1 4 pi ! hi L CibLfti A up . t ># V"" | 

nr-iu-HInc pimrh mtrlii tut dNllim ^ 

nn!PPiV<* dca-rl hnl*i 



Thin 1 a*,r 1*D *L*pf A HC O T«lt iviilih'i »L Mir*. 
-■!■, □■■pi h rvnr,"T‘f. o» nrB*p fprltl w» ltF4ii 

Mur**f Ik N GfiiHti 



JtBCO FHOOUCT5 CGHP,. OW, FM-11 

MO Wnf SkalTiikl Aw. p LailMud, JL j. BHlE 

Sb|^ i| bek* err W iBniaf Mon) Hick Qiumt** 

□ No, 3, 3?fECE CUTTER SET . . %$, 

CNo. 6, J PIECE EUTTEFt SET . . J. 1 

I. Mb. I.J-PrtGE CUTTER SET. . . JJ 

Ma. 6103 ALL OF ABOVE 9 CUTTERS 
l TWIST DHILL SHflRPf NEH Na.7ZQM , 

r: DRILL PUMF Ha. T59QM 7: 

L4RC0 SCREW DRILLS, SalaFft, Ne IUQ. . . . 3,! 

ADJUST. DRILL SIDfS. Stt of 2 4 ! 

CTOOL MAGNETIZER «a. 1S52 J 

□ DISC-RASP. Nil I 25SM . . Jli 

H DiSC RASP 56 T wi# J D IS CS , Ra 1 75CM ... 5.! 

SAfl fl E HASPS. 3 Pi E Cf S E T. II* 1GOTH. 4. ! 
WD0D DRILLS. S PIECE SET, Nn l^fl If! 

ij □ dive l ce nt e fis, n« sm ti 

□ I ld«MI CklL. M.D. — SHIP POSTPAID 

Min iirnbr 1 14.0f> — atftf Id#. (KnC.O.D il 



ARCO PRODUCTS CORP. Oepi. PM-1 1, 110W L Sheffield An., En^iwootf, NJ 07B31 j 







PM a power meter (right,, above} will show 
|ust how many watts are getting to your 
speakers, The stylus timer (pictured stop 

These handy add-ons can 
each be built in an evening 
and can save you from worn 
records or blown speakers. 

by Jeff Sandier 

I f you have an expensive stereo set. 

the most crucial and easily dam- 
aged components are the largest 
and the smaliest—your speakers 
and your stylus. Here are two 
projects, a power meter and a stylus 
timer, that can be added to most ste- 
reo systems. 

So don't worry about frying your 
speakers or playing worn records— 
just get out your soldering iron and 
build our two reliable audio police- 
men, 

The power meter 

A power meter, even a three- 
range one like ours, is a very simple 
circuit. Essentially, it's a resistor, a 



the turntable) will meter out the houri your 
sfyFus hat been l racking the grooves eo 
that you will know when to replace It 

diode and a meter in a series circuit. 
Its function is to measure the volt- 
age going into the speakers. The 
more voltage* the more power the 
speakers use. The nonlinear meter 
scale converts this nto the custom- 
ary units of power— watts. 



In the circuit* each resistor limits 
the voltage going into the sensitive 
meter and also determines the 
range of l t 10 or 100 watts. Since 
there are three ranges* you need 
three resistors and a switch to select 
the desired range. The diode recti- 
fies the a,c, voltage to the speakers 
into d.c. voltage that the meter can 
display. 

But you need two independent 
meter a, one for each stereo channoh 
The solution is to duplicate the cir- 
cuit — ao that you have six resistors, 
two diodes and one double-pole, dou- 
ble-throw switch. 

In the construction, you solder 
these parts onto a printed-circuit 
board, along with the clips, that will 
hold the speaker leads, or use point- 
to-point wiring. We supply a plastic 
holder (see parts list on page 8tij or 
you can use your own design. Using 
hookup wire, connect the ill* pad 
on the circuit board to the plus 
meter terminal. Likewise* the Ml — 
pad goes to the minus meter termi- 
nal. This is repeated for the second 
meter, using the M2+ and M2- pads 
on the circuit board - 
Next, glue the circuit board to the 
clear-plastic support rails. Set the 
board so you get a good view of it 
through the smoked plastic. Finally, 
connect the speaker wires to the cir- 
cuit-board clips. One channel goes to 
the two clip* on one side of the cir- 
cuit board and the other channel 
goes to the other side. 

Now you can test your system. On 
the 1-watt scale, even at very low 
volume /the meters will bounce in 
synchronization with the loudness. 
Of course, as you increase the vol- 
ume* the deflection becomes great- 
er 

You should switch over to the 10- 
or 100-watt range when the meter 
needles reach the end of the lower 
scale. 

As you move up to the higher 

I’Pi^a.s? turn fa &aQ& B5i 



LEDl 



id 



Stylu* timer uses s unique mercury-plating 
device to measure the passage cl lime. 
When M us#d up / 1 just reverse contacts and 
meter la reusable, as detailed In land. 



Power meter contains two circuits itial are 
mirror Images of each other— one power* 
measuring circuit with two meters, one for 
each of your speakers 



TO 5P E 



NOVEMBER 1981 85 





POWER METER AND STYLUS TIMER 

(Continued /ram csge 8b) 



PM'I STYLUS TIMER 



PM'fl POWER METER 



wattage scales, you may be sur- 
prised that the sound level you hear 
doesn't seem to increase nearly as 
fast as the meters indicate. In other 
words, 1Q0 watts doesn't sound 10 
times louder than 10 watts, but per- 
haps only twice as loud. 

There's nothing wrong with the 
meters — your own ears' Logarithmic 
response cuts down loud sounds and 
builds, up soft ones. It's the only way 
you can make sense of the range of 
sound levels you hear in a typical 
day— where the loudest can be a bil- 
lion times stronger than the sof- 
test. 

But if you have a high-powered 
amplifier, the "compressing" effect 
of your ears makes it easy to fry a 
pair of speakers. They won't warn 
you that you're letting the volume 
get too high. Some systems can put 
out LOO watts {think how hot a 100- 
watt light bulb gets). So keep an eye 
cm th* 1 power meters w r hen you At art 
cranking up the soundn 

The stylus timer 

The stylus tip on your record play- 
er leads a very harsh life indeed. 
While being crushed by up lo 83 tons 
of pressure per square inch, it's 
dragged over two-thirds of a mile of 
hard plastic per hour. If that's not 
enough, it's whipped from side to 
side in the groove with accelerations 
of more than 100 Gs. up to 20,000 
times per second! 

Even a diamond, the hardest sub* 
stance in the world, can't hold up 
indefinitely under these conditions. 
The result — a chipped, raspy tip 
abrading two-thirds of a mile of your 
valuable record groove per hour— is 
certainly something you would like 
to avoid. Unfortunately, you can't 
stop the steady erosion of the tip, 
but if you keep track of playing time, 
you can insert a new tip before your 
record player turns Into a record 
shredder. 

And keeping track of time is just 
what the PM stylus timer does. As 

PARTS LIST— STYLUS TIMER 

6i W-sufi i 5 v 

C l : LMJ0O0 LED Hmhur in|*grgta] rfftUtt 

tO I LiDM-RFTi*liriH die#* 

R1 : 4-50K wnto rwit&r 
B1 : R**d iw+th 

T1: Mmttuvy tub* Xifm* (Ctm lmtWn*mi 

PCB- CklllKS, HLheC J m Lobbied pri hied A bond 

iK,; Dnll+d inJ OUCfiiftad ahnTjfium Urt, snilf’ bmt mag- 

ftH 

PARTS UST — TOWER METER 

Dl r D2: □■arm* in urn dlccfnm ^LN34-A gr vqgrvrtfianl|) 

*i 1 , U2. Mfies wnh pO*£r Kale 
fll. Rt; HH c*rt»n rwslors. Vi w 
Bl, til ?«JK «rbon r**jflgrj|, Mi m 
fW. HSj $ IK carbon misUn. W * 

$1: d.p.d.l. slide* zmiltfi 

PCD. D w], Hefted vid lobeh# pi^nd-circull beard. 

MtK.: Formed TiBC^n#d in^rtud Pleniglfli fttildfr-.ftftto. gqi- 

4k?r, ptvUiri-circyrl-boirtJ coiw«tian dips. 




FOIL SiPf 

0-0 o 




The atylut Urner's toll-side template maybe 
used to make the board. Thla component- 
side view snows you where the parts go. 

soon as your records start spinnmg n 
the timer’s LED starts to flash, and 
the el nsped -time meter moves down 
its 0 to 1,000-hour scale. 

Actually, nailing down the exact 
stylus playing time isn't quite as 
simple as it first appears. Where do 
you tap into your system so that the 
timer is activated only when records 
are being played? For example, the 




FOIL SIDE 





Foil and component views for the power 
meter show how to make ■ printed circuit. 
Dr use schematic lor your own ley out. 

QN-oft switch la *'on M when the radio 
or tape deck is used— neither of 
which wears out styluses. Applying 
the same logic eliminates such tie-in 
points as speaker outputs, switched 
outlets, preamp outputs and so 
forth. 

But every' time you play a record, 
you move the play lever, and when 

to page fi&; 



BG POPULAR MECHANICS 








“My cab fares better with 
Exxon motor oil”**,™**. 

Howl**], TfMS 



“As spread out as this city is. there's 
nothing more important to me than 
getting good gas mileage. And that's 
something I count on Exxon products 
like Unifies motor oil to deliver. Why, 
I've had tabs go over 200,000 miles 
with Uniflo in the engine. This l^ASl 
cab here has 19,000 miles on it al reads* 
□nd you’d better believe It’s going to go 
a whole lot more." 

A lot of people have ix:en satisfied 
with the results they get from Exxon 
motor oil, Super -prc-mi urn 10W-40 
Uniflo not only protects your engine. 




Look for all three Exxon motor 
oils where you shop for oil. 



hut it also gives you good gas mileage. 

And now you can find the same gas- 
saving technology in two more Exxon 
motor oils, Economically -priced Exxon 
Extra :v !PWMC multi -grade . and XDA.„, 
the (leavy-duty MAH TO grade oil. Both 
are designed for use in gasoline and 
diesel engines. 

Given the choice of Exxon's three 
oils, you can get 
the gas- saving 
qualities you want 
in the motor 
oil you n«J. 
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Build — R 

Refinish 

anything a# 



Catalog of woods* veneers* 
lools, plans* how-to l>m>Ls 

TXPtLRTI V modi *hhkT Anj lini^! HwLhl 
tnjr furnilurr i«i nt+d! Cu^l^Uik!, hcud- 
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Carted mtildinp, JmininK Slidlujt. rtuiMin 
bdwr. t 4tcf rills Wt, tlsMr’MlppJi#!. G^rfalij 
q-ibuli . ^OAO h^rri-lu-lind pr^'lJctL p^uducti 
TEAS OUT AO. MAH. TODAY. 

CONSTANTINE Est. 1812 

2MI Easlch&stff R0.» SfOPii. M Y- 10461 

WOOfnVOMilRS CATALOG 
plm Wimd Siinplrf, tl.M refunded 

□ St rwbwd (5-1 rrfqn^l T^r mn^- 

MlWfi WMdwwim Citilaij iAd 10 br*uliM 
SWIftr* — hvin^Hn E T™«i 

■maud ihv wqwltf T-»l. /rhnn^d, Atodlir, 

fcnumxid, !Unhei E *iij, VVilnu^ Pynbhiui, 

«t. Unified. LiftefkiJ In niching & having 
worth, il.W refunded on 1*1 nEatag oitfar 
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■ A knile like no other 
. . . all- purpose, non-corrosive 
• Silver Sword Sharp * Highest Quality 
•Thumb lock secures blade in open position 
* Compact and Rugged * All-American Made 

No 42 SILVER-SWORD tomorrow's knife today! Available 
at better Sporting Goods and Hardware Stores For complete 
catalog, send SI 00 10 : 



C Will IIS I CAMILLLJS CUTLERY COMPANY 



D*ql t CifTtUlus Nnw YQfh 13031 



. LUXUIOOS 

w* mm 



BUY ANY UNCOLN LOGS HOME 
BETWEEN SEPT. I AND DEC.31,1981 
AND GET UP TO 

$1000 WORTH OF OPTIONS, FREE. 



Now you con Stack n Build your $8660, and reci 
own log home the Lincoln Logs of any $1000 of 
way and receive a SI 000 reward, —mere are over 
Purchase any of our basic log available— abso 

home packages, starting at a law 

Sefid 55 fttf Wur corr^e Log Home planning hit [& the aOdro&s twiew 
0t «NI. loll Itoa (800) 633 2461 (MuitctfOand oral YiM aooepfcCI ) 
in New York Sleds coll '&Lg} 4 G 4-2456 



THE ORIGINAL 



$8660, and receive your choice 
of any $1000 optional package 
—mere are over 15 packages 
available— absolutely free! 



Lincoln Logs Ltd. 

ncnesti^Rd w 

C^sienowi, Newark 12617 
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THE ALL STAINLESS STL — 

LOCK-BAC 







POWER METER AND STYLUS TIMER 

iCofilinutni Jram page 86/ 

the record is done, the lever smips 
back on its own. So here is where the 
stylus timer records playing time 
with 11 magnetically activated reed 
switch. This way, you avoid the dif- 
ficult task of "hard-wiring 1 ' into 
your system. [Our timer will work 
only on turntables that have such a 
lever.} 

Inside the stylus timer caae is an 
interesting combination of old and 
new technology. The flashing LED* 
which lets you know the stylus timer 
is ''timing/* is driven by a modern 1C 
developed only a few years ago. This 
IC is so efficent t it can flash the LED 
for more than 3*000 hours on a single 
alkaline peri light cell 

The elapsed-time meter relies on 
the old and seemingly inappropriate 
technology of electroplating — plat- 
ing one metal on another using elec- 
tric current During electroplating, 
the amount of metal which is plated 
is only a function of the current mul- 
tiplied by the time the current is 
flowing. If you keep the current con- 
stant, then the plating becomes only 
a function of time, which is the vari- 
able we wpnt to determine. But to 
determine the actual time, you have 



to determine the exact amount of 
metal plated— notan easy task. 

Enter a clever idea— so clever, in 
fact* that it was patented recently. 
Instead of plating solid metals, why 
not use a liquid metal — mercury? 
Put it in a small-diameter glass tube 
with a liquid electrolyte "'gap" in the 
mercury column, 

Changing sides 

When the current is passed 
through the tube, the mercury on 
one side is plated onto the mercury 
on the other side of the gap. As the 
mercury changes sides* so to speak, 
the gap travels down the tube. The 
elapsed time is shown by the loca- 
tion of the gap on the printed time 
scale next to the tube, 

In the circuit — as you might ex- 
pect — the tube current starts when 
the reed switch closes [play lever 
on). The 430K (430,000= ohm) resistor 
sets the current so the gap takes 
1*000 hours to go down the scale. Dif- 
ferent resistors give other scales * 

And the stylus timer can be 
reused. When ihe gap reaches the 
end of the scale, you reset It to zero 
by reversing the tube holder. 

The function of the LM3P09 IC and 
the capacitor is to flash the LED. 
They are powered through the reed 



switch to give you a fail-safe indica- 
tion that the timer is operating. 

To use the stylus timer effectively* 
check how long the manufacturer 
recommends you should go between 
stylus changes. Typically^ for dia- 
mond styluses, it's 600 hours. 

But deviations from ideal playing 
conditions can cut this time consid- 
erably. Dirty records can knock 30 
percent off the figure. Even more 
critical is the tracking force— the 
weight that holds the needle in the 
groove. The ideal force for good sys- 
tems is around VA grams. Op at 3 
grams, stylus life can be cut in half. 
Too little true king force, however, is 
worse than too much: An under- 
weight stylus ''chatters” and chews 
out the sides of the grove. 

So evaluate your record -playing 
system, and figure how long your 
stylus should last » + . then watch the 
timer. IN 
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Electronics is changing fast. 

Find out how fast. 

Elect rtmic^ emits Fiues to make revolutionary change^, find 
ouL what they hit. how they work, and how they change 
the way you work, a* well as ihe tools you work wish. 

One thing that hasn't changed is where to find uut whst/s n™ 
electronics -and that's so Ihe T is Bmk Elect fkltf Series and tl 
Understanding Series* 1 * books. 

Thc^e bor.iki present material In a cempivtsensh'e, yet simple 
form, near writing and simple illustration* hfclp y m Lmdt?r*tam 1 
bank" function# ami concepts, Tl? scdf-pitcerl Wwk* are ideal for 
pei-sofial us*- anti fratuiv review quo&tinns an learning aids. UinKise 
ones you neor] Eo keep up with all the changes hap|>enitig m ‘fefelJtmlcs 
todtQ r . And tomorrow* 
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— " Sore, 
wiwnn and beautifu 

Riding Honda's 
CX500 Turbo ’ 







by Joel Breauft 



Ample ground chance and monoahoek roar au spans ion give ihe Turbo super handling. 



I f yqu'ru n dooriler, na I yo u'vc 

probably sketched more than 
your share of dream bikes. Mine usu- 
ally have racing fairings, mag 
wheels* trick suspensions and plenty 
of horsepower. Evidently, the de- 
signer 4 at Honda Motors in Japan 
have been looking over my shoulder, 
because they’ve just built my dream 
bike— the CXoOO Turbo— the first 
turbocharged production motorcy- 




Trlm dimensions make Ihla bike easy to 
h*ndta when switched off, but also make It 
oraurtpetJ tor riders over S feet tsIL 
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cle in the world. From headlight to 
taillight, it incorporates every 
breakthrough t hat's occurred in the 
bike world in the last five years. And 
on top of that, it's a beautiful 
machine. 

This bike is rolling sculpture. It 
has a wi nd -tunnel -designed aerody- 
namic fairing, gold -a nodi zed Com’ 
Star mag wheels, monoshwk rear 
suspension, a computer-controlled 
fuel-injection system, a turbo, water 
cooling, shaft drive and enough 
space-age components to make Buck 
Rogers want to strap on his protec- 
tive helmet, ?. ip up his leather jacket 
and head for the most squiggly road 
in the county. 

Power or reliability 

Turbocharged bikes have been 
around for about six years in the 
aftermarket. The turbos are bolt-on 
items, borrowed from the car world. 
Most are like a light switch— when 
they’re on n they're on; when they're 
off, they're off. 

Bikes with bolt-on turbos spin out 
gobs of horsepower, but moat can be 
ridden only in a straight line. Turbos 
are notorious for mid -range stumble 



and lag time before the boost comes 
on. Sometimes, there's no boost until 
very high rpm — making it totally 
useless for anything but all-out drag 
racing. Detonation can be another 

Pie turn ,'c page 



HORSEPOWER 




Jrngpn* RPM 



Comparison of horsepower figures show* 
Turbo has more bean* than m 750-oc 
engine, Boost Is full on Bl 4,000 rpm. 





Pocket Concert Hall 

PRICE SLASHED 

Wes $199, then $ 179 — We cut ft to only $118 

NOW JUST $69 

Cybernet her a problem. They built over T00 r 000 of these fabulous 
Pocket Concert Hails. They built them to be better than the Sony 
Walkman, but by the time they got them here, the price had already 
come down on the Walkman (it's new as low as $139 In some areas) 
and lots of cheap Hong Kong made recorders have hit t he market. 

The Cybernet was built to sell fgr $200 and wholesale for Si T9. It 
has a very sophisticated dual flywheel tape drive system and superb 
electronics, To test a portable, shake it while you play music. If the 
music wows badly, or even stops, you have a cheap unit. 

Both Sony’s and Cybernet can pass this test. Not many others can. 
So, if you wane the best sound and the most stable unit, Cybernet has 
35,000 Feft And, at only $69 ($2 EO P&H) Order No 9f92, in an 
incredible bargain. Remember this is a $200 retail unit, and the 
January 19B1 wholesale price sheet shows deafer cost at $1 19.97, 
Well be glad to send you a copy If you'd Hke to see it. You get DAK H s 
30 day risk free trial & Cybernet'* ^ year warranty described below, 

EXTRA HOME BONUS — We’ve made a special matching cable 
system so you can plug the Pocket Concert Hall into any line (alx) 
inputs in your home stereo. Now you can make copies of cassettes by 
playing them on the Pocket Concert Hall and recording on your main 
cassette deck, or just listen to your favorite cassettes through your 
home stereo. The sound is fabulous. Just $4 f 1 P&H) Order No, 9200. 




First there was silence. TTten from 
nowhere, there explodes an awesome 
kaleidoscope of sound. Violins from the 
left, trumpets from the right, while the 
sounds of a vocalist seem to come from 
somewhere above. 

You've just experienced a breathtaking 
experience in sound. It's better than sit- 
ing it: the middle of a full symphony 
orchestra. 

As you take off the almost weightless 
114 ounce headphones and tentatively 
look around for the orchestra, the real- 
ization of the experience sinks in. 

Now you can enjoy more beautiful 
sound from your cassettes while you are 
jogging or washing the car than when 
you are sitting in front of your stereo. 
SOMERSAULTS AND CARTWHEELS 
If you were on a diet yesterday, you 
probably lost more weight than the trif- 
ling 16 oz. of the Pocket Concert Hall, 
The Concert Hall goes where you go 
with a protective leatherette case that 
easily hangs on your belt or rides com- 
fortably in your pocket. It also comes 
with an adjustable shoulder strap. 

Whether youVe into gymnastic*, long 
walks, or just mowing the lawn, you'll 
enjoy the unbelievably rich stereo sound 
of the Pocket Concert Hall. And, to 
prove our point, we offer you a 30 day 
risk free trial. 

ENGINEERED FOR STRESS 
Most fine stereo equipment is designed 
to be lovingly placed on a shelf and 
never moved. Obviously, this isn't a 
practical way to listen when you're 
walking your dog or riding a bike. 

The Pocket Concert Hall incorporates 
a special dual flywheel t ape movement 
system with a unique anti-rolling mech- 
anism resembling a fine clock. It keeps 
the music smooth and stable, even when 
you're doing cartwheels. 

The Pocket Concert Half is specifically 
designed for rough treatment. Other 
machines are really redesigned dictation 
recorders The Pocket Concert Hall is 
designed to provide superb stereo music 
while you're on the move. 



You can expect years of enjoyment 
from this finely crafted revolutionary 
new sound machine, 




MUSIC AT YOUR COMMAND 

You won't be 'roughing it' when you 
leave home. You can play all your cas- 
settes since there Is an equalization 
switch for Metal/Chrone or standard. 
The sound is crisp and clean with a 
frequency response of 3Q-14,0QQhz. 
The entire system is operated by 4 AA 
batteries (included), 

There are convenient lock in fast for- 
ward and rewind buttons, plus cue and 
review. If you want to listen to a song 
again, just press the review button with* 
out ever leaving play. 



You can listen to the outside world by 
pushing the talk switch without taking 
off the feather- light stereophones. Dual 
volume controls, auto-stop and a bat- 
tery condition /operation indicator light 
round out a full Compliment of conven- 
ience features to enhance your musical 
enjoyment. 

MULTINATIONAL GUARANTEE 

Cybernet is an extremely large Japanese 
Company with a large presence here in 
the LJ.S. They manufacture component 
systems valued in the thousands of dol- 
lars and sophisticated wireless trasmis- 
sion systems. 

Cybernet back* the Pocket Concert 
Hell not with the usual limited 90 day 
parts and labor guarantee, but with a 
limited full one year guarantee. 

OAK is America's largest direct selling 
manufacturer of magnetic products. We 
add our own 30 day 100% satisfaction 
guarantee to protect your purchase, 

TRY THE POCKET CONCERT HALL 
RISK FREE 

Take your Pocket Concert Hall on 
walks, to the mountains or as you com- 
mute to work. Enjoy your favorite 
music wherever you are and experience 
Incredible concert had realism. 

If for any reason you aren't 100% sat- 
isfied. simply return it in its original box 
for a courteous refund. 



To order your Pocket Concert Hall 
risk free with your credit card, call our 
toll free hotline, or send your check for 




6% sales tax). 



Why settle for a radio station's choice 
of musk and commercials when you can 
choose your favorite music on cassettes 
anywhere, any time. 

DAK 

INDUSTRIES 
INCORPORATED 

Call TOLL-FREE (B00M23 ZS36 

In California t213>984-J559 

10S4S Variowen St, North Hollywood. C* 9160S 
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WE'RE SOLD OK QUALITY, 
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energy eosl* 
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battle, arm 
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niiw weapon - 1 

Lifetime "brand 
caulk from Bed Devil 
Made of tuiigh aery \ i e 
RTld mm** ure rirpellont 
silicone. Lifetime isooeofthe 
best and most economical wayp 
I o hoi p siive energy A nd Li le- 
I i trie is the only caul k wurm nloed 
for a# long as you own your borne. 

ibfindcut how Lifetimucan 
help yrpu. save energy „ ask fornyr 
hook let "L i i'u ti me caul k i s here** 



anywhere Red Devil producta lire 
sold Or sends stamped, ^Edf- 
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1 1 ip# to: (tad Devil Inc., Bex 155 L. 
Unien, N.l 070 S3. With our 
Life! l me bra nd cji u I k and book lot 
you ran win this battle on the 
hom* front - 



RIDING HONDA'S CXSOO TURBO fC-e^rrm^ u ttc^n page Sd 




The wind-tunnel -designed fairing keeps the flder well oul of the slipstream at speed, Flaps 
In the fairing allow the heal from the engine to warn the rider in coot weather. 



problem as can extrema internal 
heat from the increased horsepower. 
Also* unless the moving parts are 
designed from scratch for turbo* 
stress* they will eventually self- 
destruct. 

Honda engineers have overcome 
the turbo objections. First, a special 
Honda-designed miniturbo was 
manufactured by [HI (IshikasajsTxia 
Harima Industries). The impeller is 
the trick here. Its tiny, 43-mm diam- 
eter allows at to develop boost as low 
a$ 3,000 rpm, The impeNer itself 
spends most of its time spinning at 
1804)00 rpm with a maximum full- 
boost speed of an incredible 240.000 
rpm. 

The turbo is located in front of the 
motor and as close to the exhaust 
ports as possible. Because the SO*. V- 
Twin produces intermittent induc- 
tion demands and exhaust impulses 
{compared to a four-cylinder motor!, 
a special resonar.ee chamber was 
designed for low- speed operation 
and a surge tark was built for 
smooth, high-speed running. 

The integral wastegate bleeds off 
excess boost pressure above 18 
pounds per square inch (p.s.i.L its 
boost limit. Consider the fact that 
most auto applications run between 
3 and 7 pounds, vhile drag racing 
bikes may run as much as 24 
pounds. 

The CXT spins out 78 hp at 8,000 
rpm — a 63-percent increase over a 
stock CXoOO's 4S hp. The large 
amount of heat generated by this 
mill is dispersed by a radiator and 
water jackets around the cylinders. 
To eliminate the detonation prob- 
lem, forged pistons are used and 
compression ratio is reduced from 



10.0 tO t In the normally aspirated 
CX5O0 to 7,2 to 1 for the turbo. The 
crank bearings have been made 
stronger, the clutch diameter in- 
creased, and the transmission is 
beefed up to handle the extra load. 
The oil sump is larger and features 
an integral oil cooler located under 
the motor. The four valves per cylin- 
der allow the little CXT plenty of 
breathing room at high rpm (9.000 
rpm red line). 

This motorcycle allows Honda en- 
gineers to meet their design goals 
for the h 80a — more horsepower from 
a small motor (78 hp) P less weight 
[499 pounds), mileage (over 50 mpg) 
and futuristic but functional styl- 
ing. 

Digital computer 

The turbo isn't the only trick fea- 
ture on this spaceshipn ^Computer- 
bed fuel infection (CFI), controlled 
by a digital computer system in the 
aft section of the seat* monitors fuel 
needs, 

Various sensors check rpm, boost 
pressure, throttle opening, engine 
temperature and attitude and feed a 
constant flow of information to the 
computer. It determines the precise 
amount of fuel needed at any given 
moment for maximum fuel efficien- 
cy. The digital computer condenses 
all the input from the sensors, then 
two computer programs, called 
11 maps," process the inform ation. 

One map works the low-speed fuel 
demands and the other map takes 
care of the high-speed fuel needs. 
The dual-map computer, built by 
Nippondenso, can withstand cold, 
heat, rain, dirt, vibration* micro- 
wave interference and other in her- 
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ent motorcycle problems The 3ys~ 
tem diagnoses any problems with 
the sensors and corrects them as 
necessary* 

How well does all this techno- 
wizardry work on the road? Like it 
should. You punch the electric-start 
button on the right control pod and 
the motor comes to life instantly H 
The choke and start enrichment are 
controlled by the computer. Pull in 
the clutch p tap down on the shifter 
for first, ease out the clutch, add 
throttle and you’re off- 
The only way to test a bike like 




The heart of the b&fiftt Is the V-twIn, water- 
cooled MO-cc engine. The tiny turbo la 
mounted between the cylinders, as close as 
possible lo the exhaust ports. 

this is on the local racer road. On an 
early production test bike, we head- 
ed east for the Angeles Crest High- 
way, 30 miles from the clogged free- 
ways of Los Angeles and above the 
smog level. The bike's Pro-Link pro- 
gressive monoshock smoothed out 
the freeway expansion joints. 

At cruising speedj the CXT re- 
quires virtually no boost, as indi- 
cated by the turbo boost gauge locat- 
ed in the center of the instrument 
cluster. Other gauges monitor fuel 
level and engine temperature. 

To ride this CXT fast, you have to 
shift quickly, like a motocross hike- 
This isn’t always so easy to do r 
though. On a few occasions, the bike 
was running right on red line in the 
apex of a sweeper — and that's not 
the ideal moment for a gear change! 
Other times* I found myself running 
in a higher gear; down on rpm and 
falling off boost- This meant there 
wasn't enough drive out of the cor- 
ners, A quick fanning of the clutch 
got the revs and boost back in line. 

The suspension works well on both 
esses and high-speed sweepers — as 
it should. The bike sticks in the cor- 



ners, holds your chosen line and is 
easy to pitch back and forth In the 
switchbacks, l got the CXT to twitch 
or wallow only a few times, and you 
can make adjustments to the mono- 
shock Pro-Link system to correct 
this. Air-supported springs keep the 
front end from nosediving under 
hard braking. This h accomplished 
with a light touch on the hydraulic 
dual discs with double-piston caliper 
front stoppers and an equally light 
touch on the rear disc brake lever. 
Although the brakes never seemed 
to fade, the rear unit locks up very 
easily. 

Honda has put the best into the 
CXT* including shaft drive, a fatly 
transistorized high-energy ignition 
system, a sticky Bridgestone 3,50-18 
on the front and a 120/90 x 17-inch 
rear tire* both V-rated for continu- 
ous speeds above 130 tnph, The bike 
has a dry weight of 4 09 pounds. 

My favorite feature is the futuris- 
tic and aerodynamic fairing. The 
windshield la positioned just right 
for my six-foot frame, as is the seat 
height, the foot- peg location atid the 
1- inch-rise handlebars. My knees 
just fit behind the 3-gal Lon fuel 
tank. A taller person might have 
trouble here. 

The fairing- mounted turn -sign a) 
lenses were wind-tunnel tested and 
shaped to deflect the wind stream 
around the rider's hands on the han- 
dlebar grips. The fairing-mounted 
mirrors looked good, but had some- 
what fuzzy images, depending on 
speed and vibration, The lower part 
of the fairing has vents and ducting 
to channel cooling air directly to the 
CXT's radiator. Internal and adjust- 
able ducting allows the rider to use 
the engine's heat on a cold day or 
vent it to the outside. The fairing* 
constructed of hand -laminated fi- 
berglass, is easy to repair in the 
event of a sidestand tip over- This 
should change to compression- 
molded 'glass for production models. 

In the vanguard 

The CXS00 Turbo points the way 
for 19£Gs moto-tech oology. It's an 
incredible piece of complex machin- 
ery — perhaps too complex for the 
average owner who likes to do his 
own work. Techno-Overkill has its 
price, and you'll probably pay it 
when the time comes for repair and 
replacement parts, (The price of the 
CXT has not yet beer, set, but it will 
be around $5 n G0f>.f Still, when you 
flick the CXT into thirds turn on the 
boost and let the revs climb like an 
ICBM, you can't help but form a 
smile that stretches from one side of 
your helmet to the other. You’ll 
know that you've finally found your 
sketch-pad dream bike, too. TM 



BUILD 
THE MOST 
IMAGINATIVE 
HOUSING 
CONCEPT 




For Do-It-Yourselfers 

TRI-STEf L“s Innovotlve housing often 
tue easy cofijtTucJton youVe been 
JOQling for gng much mora. CXu 
homei mode or steel c«P much 
jess, om nigtiiy energy efficient, re- 

virtually n* -axtarlOr m-tiinfisn 

ance r incorptxote cteorscon de- 
sign ter yfiMmllM interior flexibility, 
and rt>e easy baft-togelher assem 
Oly cuts gonstruoilon Hme To i©arn 
how you con build veur TRJ-£TE£L 
home vou^M for l&w, conlatl us 
today 




Dealers Wanted 

TRl-STEEL's ’’Imaginative Homes' 
made or iteei provide tne answer 
to the housing needs or ihe 50's. 
They are o low oosl quickly con- 
strucled and maintenance tree in- 
vestment In eilher single Of multh 
Tomnly housing Due to incr«sea 
demand fcx out homes. TRI-STEEL is 
seeking progresuve dealer ro 
meet our customer's needs Wo 
wans someone who. wllh our back- 
ing. can both sell and serve ft you 
qualify and would Lke Po loin ihe 
growing number ai successful TRI- 
STEEl Dealers, contact gs loday 




1400 Crescent Denton. TX 76201 



(017) 566’ 1386 or 566-7081 

frsgusfval Othcen and ManuPocfunng 
Faciiilmi r^rokjohour n-n? u.£ 
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LIGHT FOR CLOSE-UP PHOTOS 

fCttnri^jg-g fr&m jjiji? 

This, top, will be m stalled at a later 
time. 

To install the bulb, run two 8-32 
nuts firmly onto each of the three 
flat he ad bolts to space the bulb from 
the reflector for maximum reflec- 
tance, Set them into the reflector 
and finger-tighten the holding nuts, 
(.Particularly after the bulb is in- 
stalled, these nuts should never be 
wrench-tightened, as the force may 
shear the epoxy bond — or break the 
glass.) Thoroughly dean the bulb 
and boltheads with acetone, lacquer 
thinner or alcohol and place a gener- 
ous drop of epoxy on each bolthead. 
Being careful to keep adhesion-rob- 
bing fingerprints off the contact 
areas, center the bulb in the reflec- 
tor with the electrical connector 
aligned with the IVi-in^-dia, hole and 
set it on top of the bolts. After the 
epoxy cures, it's a worthwhile pre- 
caution to remove the bulb until 
final assembly. While the epoxy is 
curing, work can begin on the cam- 
era carriage. 

Optical correction 

Measure the distance from your 
camera lens centerline to the cam- 



Warning The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 



era base or motor drive. Subtract 
this measurement from 4*A in* {cen- 
terline of reflector to platform) to 
determine the carriage height. More 
than likely p the carriage will have to 
be laminated from several layers of 
plywood or solid stock to achieve the 
required height. 

After dadoing or routing the track 
slot to a slide At with the track bar, 
align the camera on the carriage 
with the lens barrel parallel to the 
track and mark the location of the 
tripod socket. Should it fall close 
enough to center to interfere with 
the track, use a deeper counterbore 
for the thumbscrew. With the 
thumbscrew installed and the cam- 
era realigned, set the alignment 
block against the camera's back and 
epoxy it to the carriage. 

If a sufficiently long thumbscrew 
isn't available! one can be made as 
illustrated, using either a piece of 
threaded rod or a bolt shank. Don't 
let the thumbscrew project more 
than ¥* in, above the carriage or the 
camera body may be damaged by 
Dverzeatous tightening. 

Allowing for the maximum antici- 
pated working distance from an elec- 



trical outlet! wire a length of lamp 
cord to a replacement light socket 
that includes a switch. Assemble a 
plug to the other end. Screw the 
socket onto the ballast module and 
then install the module on the plat- 
form with the switch projecting 
away from the reflector. 

Finishing touches 

Other than painting the compo- 
nents* the sole remaining chore is 
cutting a background panel from 
plywood or cardboard. One panel 
with white and black opposing aides 
will contrast with nearly any sub- 
ject matter— yet will be far enough 
behind the subject to preclude shad- 
ows at the anticipated depths of 
field* 

Should a ring strobe also be used 
to capture live sulyecta monitored 
under the fluorescent! the reflec- 
tor's aperture will have to be en- 
larged to accept the strobe, or the 
strobe mounted after the lens is 
inserted through the aperture. If 
other than flat illumination is de- 
sired, the camera can be pivoted on 
the carriage without the thumb- 
screw. In this case, an overbalanced 



camera may require temporary auj^ 
port. 

Another means of achieving bi- 
ased light is to screw the track bar in 
place in lieu of gluing’ this permits 
its removal to allow the carriage/ 
camera assembly to be turned to 
shoot at an angle to the light plane 
(ordinarily T the camera is simply 
moved by sliding the carriage until 
object is in focus). A third method, 
although it reduces total light inten- 
sity, is to mask a sector of the bulb 
with cardboard taped to the reflec- 
tor. 

If a particular setup doesn't illu- 
minate the white background suffi- 
ciently, a small spot can be directed 
to the panel, or a sheet of translu- 
cent glass or plastic can be substi- 
tuted and illuminated from the back. 
Of course, meter readings will be 
taken directly from the subject, or a 
gray card placed at exactly the same 
range. When working with color film, 
a correction filter will compensate 
for the fluorescent illumination. 

Now you can rack out the bellows, 
stack u p extension rings and reverse 
1 ernes— and enjoy macru-p hologra- 
phy, EM 





RCA SELECmriSION 650 

NO VCR LETS YOU GET MORE OUT OF TQIHSMI 



RECORD YOUR FAVORITE SHOWS ON 
VIDEOTAPE. 

If you don't own a video cassette recorder, 
you're not getting the most out of television. And 
no VCR lets you get more out of television than 
RCA’s new S electa Vision " 

Now you can watch what you 
want, when you want. With 
SelectaVision 650, you 11 be 
able to record up to six full 
hours of your favorite TV 
shows on a single cassette. 

Your recording 
sources are virtually on 
limited- SelectaVision 650 
has a new Cable-Ready 
Tuning System that can be 
any of up to 35 CATV channels— 13 VHF, 5 mid- 
band and 14 super-band channels. 

That's a lot of entertainment. But then, 
Selects Vision 650 is a lot of VCR. 

It records automatically, too. A 14-day 
memory lets you program selections to be 
recorded when you're not at home. Preset it to 
tape as many as eight different shows. Or set it 
to record the same show every day. 

With Selects Vision 650, prime time 
television is yours any time- 

SunLilalocI TV picture 

ftw ibe eoEn plate Jute 5*tefl*Visiofi VCE madaJi atid ccjJct vjtfcw 
cujiwwfc, write to RCACeruumnr Electro mcs, Dapa ft awi 32 - 312 , 
600 North Stwnnan Dnva. fridiariapobs, 46203 




PLAY THEM BACK WITH SPECIAL EFFECTS. 

Ever slow down a rocket launch? Stop a 
stampede of buffalo? Or run a mile in less than 
two minutes? SelectaVision 650 lets you do ah 
this, and more 

A new Infra-Red Cordless Remote Unit 
gives you the freedom to control special effects 
like slow motion, stop action and fast motion 
from almost any point in a room. It also lets you 
advance the picture frame by frame. And freeze 
it whenever you choose. 




That's not all. The new cordless remote also 
has a picture search mode t hat enables you to 
locate footage at 9X normal 
speed without having the 
screen blank out. And a 
remote pause for editing 
out unwanted material 
while recording. 

SelectaVision 650. 

When you see it at your 
RCA Dealer's, you'll see 
why no one gives you more VCR than RCA. 
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ing dfrected-energy artiflBry units. Some missiles 
seem to fly on undamaged, but tnesr guidance sys- 
tems have been permanently disabled by huge jolts 
of energy delivered deep within the Tuncbonal core. 

WinglEko panels contain some syhlheliC solar 
i:ells to supplement ihe reactor-powered electrical 
system of the beam weapon. But a major funclion 
■ ■! the (may 15 to trap hydrogen ions from the solar 



S cenarios built upon the eerie, soundless vro- 
fence ot combat m space aro no longer found 
-delusively 1 r^. science hction In Ihe '80s, we are 
printing Them in the defense budget Artist Paul 
Alexander s version here, ol course, far ou I leaps 
current technology, but ihe basic elements are 
evolved imm whal is well known ICSMs near the 
end ol boosi phase are being destroyed by orbit- 









wind— ihese aft' lht' DuUets 1 with which the system 
reloads ilsnir Ac cel crated te nearly the speed of 
light in an t'kvifn.a) field along the patrel, the hy- 
drogen ions ,ut’ stripped of an electron— neutral- 
I2O0 as they depart i in space charged particles 
Such as proions and electrons would scatter harm- 
lessly due to mutual repulsion ) AWACS-lype radai 
provides target data R N 
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significant mass. But the actual 
speed of light is involved only as a 
limiting 1 factor. which Einstein 
predicted the total energy available 
in the destruction of matter — as in h 
nuclear reaction. The kinetic energy 
of any moving object, from a dande- 
lion tuft to a falling safe, can be 
found by taking its mass times the 
square of its velocity p 
T his is why military technologists 
can got excited about a machine that 

Outer shell ol en accelerator cell Is an air- 
tight cylinder of copper and porcelain rings 
brazed together with titanium compound. 



will accelerate the lightest discrete 
particle ever weighed— an elec- 
Iron — up to .999 times the speed of 
Sight. Electrons exiting (hi* acceler- 
ator will effectively weigh I Oh times 
more than they did on entry, 500 feet 
back in the system. 

These numbers, however, tell only 
part of the story, since the behavior 
of the electrons upon contacting a 
target is what counts. The mass 
acquired in the accelerator is mime- 
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diately released in the form of 
energy— cap! But, Jet Dr. Douglas 
Tam mo to, head of the Directed En- 
ergy Office of the Defense Advanced 
Research Projects Agency, describe 
the predicted effects; 

"The analogy of embedding a 
small stick of dynamite deep inside 
the target is appropriate to illus- 
trate the destructive impact parti- 
cle-beam weapons could have on tar- 
gets if they hit them.*' 
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Tanimoto's ip if + has nothing to do 
with aiming the beam. With muzzle 
velocities at near light speed, you 
don't have to track and lead. Just 
point* with radar, and shoot. The big 
,k if' has to do with whether an elec- 
tron (or proton) beam can be effec- 
tively propagated in the atmosphere 
and deliver the predicted punch to a 
target without severe attenuation. 
The advanced test accelerator (left) 
being readied at the Lawrence Liv- 
ermore National Laboratory near 
Oakland, Calif., under DARFA fund- 
ing, will tell us, in effect, if electrons 
are any good as bullets. 

Up to now. particle- beam develop- 
ment has been a very small part of 
directed -energy weapons research. 

Almost $2 billion has been spent 
on high-energy laser research, and 
this continues at the rate of SSOO 
million per year. Yet even a working 
laser weapon could be thwarted by 
rotating targets at high speed, or 
ablative-type shielding. A laser has 
to chew its way from outside in. But 
in the case of a particle beam, "deep 
deposition of the energetic particles 
in the target**' as Df+ Tanimoto 
points out, 11 provide s a very high 
probability of catastrophic kill and 
makes shielding very difficult." 

Soviets have the lump 

Another reason particle- beam de- 
velopment will get more attention is 
that the Soviet Union is believed to 
be weU ahead in testing weapons- 
grade beam technology. A facility 
has been identified near the Sino- 
Soviet border which apparently has 
an array of explosive-flux {Favlov- 
ski> generators of the type associat- 
ed with pulse-power for beam accel- 
erator work. These relatively light 
units use explosives to collapse con- 
ductors around a strong magnetic 
fA/ease Euro to £wg 
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Combine the latest in hitches with f 
rig balance and driving techniques 



y Bill McKeown outdoors editor 



W hen small cars and big gas bills 
arrived several years ago, there 
■as fear that (rat I e ring was going to 
e a casualty. Then it looked as if 
jsvmg a camper to the hills, or a 
mahout to the lake, might become 

Coleman camper. with canotr and motor. 
I* aaalfr lowed behind a Plymoulh 
Rclla nl. IMgi Omni pulls 



just a pleasant memory. But now we 
are learning compact cars can he 
recreation vehicles, too — with an 
important difference. 

Recently, we tested an interesting 
assortment of 



small cars pulling 
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Hitch** In Oat* ( are tor 
trailer* under 2,000 pound*. 
Cl*** II I* Under 4,000. 
Clan** III end IV tow rig* 
under 10,000 pound* lolal. 




motor proves no problem lor 4wd Eagl*. 

An aluminum Dura Craft baa* host with 25-ftp 
and iroliing motor It easy tor AMC SX/4, 



Jeep Scramble had no iraubla launching 
and hauling M20-pcnird Larson Wild Fir* rig 



rig 




New options and accessories can make the 
difference between safe and scary trailering 



various trailered boats. The good 
word is that every rig worked well — 
because we paid special attention to 
details: Safety factors, load match- 
ing and performance features must 
be considered more carefully. 

We checked out 10 cars from 
Detroit manufacturers. 

From American Motors we had an 
Eagle wagon, SX/4 and Jeep CJ5_ All 
three vehicles had the 4.2-liter Six 
under the hood, 

From Chevrolet we used two Cita- 
tions, one with 2,54iter Four and the 
other with 2,8-IUer V6 and towing 
package. A third Chevy was a Chev- 
ette with 1.6-liter Four. 

From Ford there was a Fairmont 
with 3.3-1 iter Six and an Escort with, 
the 1.6-liter Four, 

From Chrysler we had a Ply mouth 
Reliant with 2.6-liter Four and a 
Dodge Omni with 2.2™liter Four, 

We tried the cars with a number of 
boats of various sixes. 

We packed a Zodiac inflatable and 
7,6-hp Evinrude into a Coleman Ver- 
saTrailer. That combo weighs in at 
about 500 pounds. 

We tried a 15-foot aluminum Fish- 
er— with Ifi-hp Johnson mounted — 
on a Gator trailer— 680 pounds. 

On the heavy end, we went to 3.540 
pounds with a Cobia Odyssey cruis- 
er, powered by an OMC stem drive. 
That one we hitched to the four- 
wheel-drive AMC Eagle. 



We had no trouble driving at 
speed, or muscling the boats up and 
down launching ramps. Trouble-free 
towing is easy when you understand 
the following rules: 

■ Match of tow load to car and driv- 
ing conditions cornea Aral. It should 
bo figured out before you buy your 
rig, and must be more exact than 
ever before. 

The weight a compact can handle 
h determined by size, power and 
type of car, plus the routes that you 
wil] drive. It is also estimated by the 
manufacturer, and you’d better find 
out what he allows before you void 
your warranty. 

So, go by the book. Refer to the 
owner's manual, and check with the 
manufacturer if you don't think the 
manual gives you the answers, You 
need to workout those details before 
you buy the ear, :ake delivery and 
hitch up. 

■ The type of driving you do and the 
routes you follow are going to be 
important. Frequent hauling of a 
heavy trailer at maximum speeds 
over hills and deserts to a steep 
launching ramp can strain your 
compact, overheat it and possibly 
wreck it. Offroad running across 
rugged terrain may punch away at 
springs and shocks. Lugging up 
steep dopes and spinning wheels in 
sandy spots could cook your engine 
and transmission oil and put added 
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air Lin Inflated bttM* rear eofl aprlng of m 
compact car helps to prevent sagging. 

burdens on drivetrain and brakes. 
Bucking whipsaw gusts from pass- 
ing trucks and pushing through 
strong winds can make steering dif- 
ficult and dangerous with a heavy- 
weight in tow* 

Hitting the road for an occasional 
easy run over fiat roads to a level 
campsite or launching hoist is a dif- 
ferent towing matter* Though your 
car dealer and manufacturer aren't 
likely to admit it, a certain amount 
of safety factor is usually figured 
into their rules for towing. But the 
smaller your car, the more critical 
the limits can be. You can possibly 
get away with occasional overload- 
ing, but the days of casually hooking 
up a trailer to a makeshift bumper 
hi tc h d is appeared with th e arri v al of 
smaller cars and engines. 

■ A car manufacturer's +L tow pack- 
age" used to be a possible option. 
Now' it should be considered essen- 
tial, If available. Again, ask before 



Evan ■ atemdrlve cruiser — nearly two tons with Trailer — can be lowed by ■ car with equalizing hitch and four-wheel drive like the Eagle. 






Once lilted and baited Into place, the load-distributing arms otlfie 
equalizing hitch level the lead to both front and back wheal*. 




In addition to the load-leveling of the hitch, away ban secured 
below the trailer tongue will prevent the rig from fSahtilllng. 



buying. Not many M HFOs" (regular 
prod action options) can be added lat- 
er on without difficulty and consid- 
erable expense. 

If you have a choice p consider a 
large engine „ a high engine -to -wheel 
axle ratio* automatic transmission,, 
heavy-duty suspension and radia- 
tor, power brakes and steering, 
heavy-duty battery and generator* 
equalizing hitch and platform 
mount and a trailer- wiring harness. 
You might also think about how 
much time you'll spend on the road 
and opt for tinted glass. Cruise con- 
trol, luggage rack, dash instru- 
ments, tilting steering wheel, red in- 
ing seats, spotlights and high-inten- 
sity running lights, airconditioner, 
CB radio and the rest. 

With trailer in tow H you may find 
driving much easier and more com- 
fortable at lower (and more econom- 
ical) speeds. That will make trips 
longer* and you're likely to appreci- 
ate how much less tiring it is, for 
example* to drive with closed win- 
dows shutting out traffic noise and 
wind buffeting, as you can with air- 
con d it ioning- 

Your transmission will often heat 
up during heavy driving with a trail- 
er in tow. An extra radiator to cool it 
is not usually a predelivery option* 
but is an important aftermarket 
item to consider, and can be in- 
stalled by your dealer, at a garage, 
or at home if you are a good median- 
ic. Side mirrors and other trailer 



accessories are easy do-it-yourself 
installations. Only the attachment 
of hydraulic trader brakes that are 
cut into your car's brake lines should 
be left to the experts. 

■ Balance and level ride is particu- 
larly important for your smaller car. 
Weight on the rear of a light car 
tends to lift the front wheels, endan- 
gering steering control for any vehi- 
cle and reducing traction for the 
popular models with front- wheel 
drive. Choice of the proper load bal- 
ancing hitch, plus rear spring boost- 
er or air shocks will help. Supplies 
and luggage stored in the back of the 
car and in the boat or trailer behind 
can also ruin level balance and cause 
a rear sag. 

Tongue weight cn the hitch ball 
should be 10 percent of the trailer 
load, and total weight of loaded car 
and trailer should be checked on a 
truck loading scale. Luggage, passen- 
gers and gear in the car and trailer 
can make the total weight soar. Nev- 
er level an overloaded trailer by 
moving gear back to lighten the 
tongue weight. This is dangerous, 
fl The equalizing hitch is engi- 
neered to lever weight forward 
through the chassis and distribute 
the trailer load to the front wheels 
as well as the rear. Trailers of any 
weight can use it* and those of 2,000 
pounds and up II and above] 

should always use it- Sway bars can 
be added to help reduce fishtailing. 
Reese. Draw Tile, Eaz-Lift and Val- 




uta of truck scales Is the only accurate way 10 figure the weight of car, rig end pear.. 




Small oar lowing a light aluminum boat 
naeda Class I hitch (under 2,000 pounds). 




Compact's cargo capacity can expand with 
Le Trunk of US. Trailer. Livonia, Mich. 



ley Tow-Rite are among the makers 
of these clever devices* with custom 
models for most small cars. You can 
fit them on or -they can be installed 
by trailer dealers like Hitch World, a 
new U-Kaul division with over 1,000 
branches around the United States 
and Canada. Accessories such as 
wiring harnesses and transmission 
coolers are also available. 

■ Trailer brakes are essential for 
small-car towing of larger rigs, and 
some compacts require their use. 
Surge brakes are the simplest; they 
automatically slow the trailer as the 
car decelerates. Electric brakes fit- 
ted to a trailer allow control by the 
ear driver. 

Acceleration with a small car is 
going to be slower and passing will 
be trickier, but using a small car to 
tow a lightweight trailer or boat 
need not cramp your style. JK 
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Tune in on 

Satellite TV t flat screens, larger- 
by Hans Fantel 



(component TVl 



Sony SL-5400 

(videotape r ec order] 



Sony CCIOO 

(video comer#) 



The two TVs shown hen* — Z&nlliva 
Video Mi-Tech end Sony's Proleel— 
can do much more then simply 
receive television I r ana missions 
vie enter na. They hook up easily 
la all of the devices pictured 
around Ibe-m. You can connect b 
laserdisc or a home computer, since 
these televisions have both direct and 
antenna -video inputs. The Sony P/ofeol 
lea lures a separate tuner and two 
speakers, while the Zenith has a built-in 
tuner along with U& two outboard 
sp*aKere. These are (he first of the 
TVs you will he seeing (hot 
can do it all—handle the whole 
spectrum of the wend ol video. 
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Atari 900 (tio-Mp compui*F) 



ou’s television! 



than-ever projection sets-all these and more are just over the horizon 



Pioneer LaeerDlectvtteodtK) 






W hile you were in the kitchen, escaping com- 
mercials and getting a snack, the video 
future sneaked up on you* 

■ Network TV is being challenged by satellites 
beaming programs direct ly into your home from 
outer space . 

■ High-tech cable services are providing: two- 
way communications and direct access to data 
banka. 



And before loo many more commercial breaks, 
you'll find that: 

M The trusty old TV set has given way to compo- 
nent video with high-definition pictures and 
stereo sound. 

■ Wide band video transmission is providing 
sharper detail, so images can be projected on large 
screens wit hunt loss of clarity. 

S Film and photography may be replaced by 




Sharpest TV picture 



SHF WAVE 

X 




A television picture as clear and de- 
tailed as a 35'irim slide may be on 
I he way. Matsushita (Panasonic's parent 
company) recently demonstrated its new 
system of satellite, high-resolution TV. 
The quality of the image was little shod of 
lantastic. With over 1,000 scanning lines, 
this hSgh-resotuttan technology funs video 
circles around present-day pictures. Meu 
sushita envisions using ehe system as 
part of a direct-sat etiile broadcasting sys- 
tem. As shown here, such a system would 
send pictures taken with a high*definition 
TV camera, and specialty encoded and 
modulated, up to a satellite at super high 
frequencies (SHF) A customer's home, 
equipped with a rooftop antenna, would 
receive these signals from Ihe satellite 
Signals horn the antenna would first go to 
a down-converter which would translate 
the SHF signals lo Ihe ultrahigh-frequen- 
cy (UHFJ range that the TV set uses. 
These hlgh-delinition signals, because of 
their Improved resolution, would be ideal 
for wide-screen TV, This would eliminate 
fuzziness on big-screen sets. 
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Electronics, should be appearing on 
Ihe market wtlftln the next few years. 

in at ant-pl ay back video came ^re- 
corder combos. 

The cathode-ray tube— key to con- 
ventional TV — is making way for 
the flat "picture wall/' consisting of 
liquid-crystal light emitters. 

The impact of these developments 
will ultimately affect almost every 
phase nf your home life and leisure. 
But first, let’s look at what you can 
get right now. 

Component video 

Component video s a to ordinary TV 
sets as component stereo is to ordi- 



nary radios. Sony and Zenith are 
pointing the way. Instead of putting 
all the works in h single box, they 
designed video systems like audio 
components, made up of intercon- 
nected functional units. 

Sony's new Piufeel Series, for 
example* features a separate moni- 
tor screen — available in either l&-or 
25-inch size) whose image resolution 
matches that of professional broad- 
cast monitors* It contains elaborate 
circuits which automatically adjust 
contrast levels between bright and 
dark areas of the picture, control col- 
or balance, prevent color spill and 
suppress the visual noise that nor- 
mally shows up as "snow" or “con- 
fetti." 

Linked to this monitor is a sepa- 
rate, cable^ ready, frequency-syn- 
thesized tuner with wide-hand video 
circuits. This works like wide-hand 
frequency response in audio; The 
wider bandwidth lets you put more 
information through the circuit. In 
the case of audio, it means greater 
Ronifi fidelity. In video, it m^ans 
sharper picture detail In short, 
this approach yields a kind of 
” high-fidelity” video. 

The tuner also has separate 
inputs for VCRs, videodiscs^ home 
computers, video games— even con- 
verters for coded broadcasts. 
Thanks to these separate inputs, 
these external signal sources no 
longer have to be attached to the 
antenna terminals, so they bypass 
the radio-frequency (fiF) stage en- 
tirely. This eliminates the noise and 



distortion inherent in the demodula- 
tion of RF signals. For added conve- 
nience, the tuner also operates in a 
scan mode, sampling on-the-air pro- 
grams as well as cable presentations 
in a given area. 

The audio section of this compo- 
nent video system is equally re- 
markable. For one thing, it's ready 
for stereo and will be able to receive 
stereo TV as soon as this type of 
broadcasting is authorized by the 
Federal Communications Commis- 
sion. The audio section can also ham 
die the stereo sound on the latest 
laser videodiscs and from the more 



Big-screen video 
(ekes a giant step 
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with its new Vide* Hi-Tech designs, 
which also use a monitor-type 
screen and direct inputs for externa! 
program sources. The component 
approach* say a Zenith executive 
Walter Fisher H "makes the TV re- 
ceiver an integral part of a home- 
communications system/* 

Expanded program capability 

Many of the latest television sets 
can receive more than H>0 channels 
(including the new superhand cable 
spectrum j without outboard con- 
verter boxes. Surprisingly, all this 
extra channel capacity is filling up 
fast. A growing number of special- 
int crest programs— anything from 

r^ie-aEia iutr- r.j pagy tffgj 



Protolvpe unit from Sony 
is a combination videotape 
recorder and video camera. 
This one-place unit b Juai 
as portable ss home-movie 
equipment and such unite 
are directed at competing 
In that marketplace. Other 
makers, like Hitachi have 
shown similar prototypes. 
As soon as video editing 
equipment and accessories 
are available at consumer 
prices, camera recorder 
setups like these should 
prove lo tie quite popular. 



venturesome cable systems, which 
are beginning to offer stereo pro- 
grams. 

In keeping with the component 
concept, the audio amplifier and the 
two speakers are also separate. This 
provides a cost-saving advantage if 
you already own a stereo sound ays* 
tem. Then you don't have to buy the 
audio section at all You can feed the 
audio signal from the video tuner 
directly to your stereo amplifier and 
spesikeis. 

No doubt, Sony's bold move will 
prove to be a trend setter. Zenith 
has already followed Sony's lead 





B ig-screen TV has gone truly gigantic, and may gel 
even larger Matsushita has demonstrated a new, 
large-screen system thai keeps a picture Onght enough to 
be seen at large diagonal measurements. The prototype 
system delivers a picture of 170 In, measured diagonally 
The unit which projects ihe picture uses three 13-irt cath- 
ode-ray lubes (CRTs). The CRTs may be positioned to 
project onto Ihe flal. plastic screen from the front or rear 
And ihe compact projection unit measures • jusf 42 x 23 x 33 
m MalsushHa expects that Ns system win be used almost 
exclusively for large audiences. So. while many things in 
electronics get smaller, took lor larger TV pictures they 
represent the video handwriting on— liieralty— 1 the wall. 
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P M reporter She! Ga linger chop ha the 
Woodhopper's yoke-and-stlck controls. 



Build the $900 
PM airplane t 
anyone 



This 145-pound ultralight gives you 
all the thrills of real f!ying-and 
you don t need a pilot's license. 
You can make it from PM ptans. 



by Sheldon M. Gal lager 



Rowing graooitjLEy into a sleep turn, 
PM Woodhopper shows off 
wingspan— al 32 loo L only a loot 
shoflof than mat of a J-3 Cub, 

Urge wing area. prttfidtpg high 
lit t. Is secret of planes ability 
Eo fly well Ofl low power Al same 
lime, wing is deigned wiih a 
constant chord— uniform width 
ihroughoul iis length- for ease 
ol construe! ion (all ribs are 
identical In si/e and shape}. 
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It was* blistering ’hot day when we 
I rolled out the PM Wbodhoppcr for 
her first test flight. Our field was at 
an elevation qf 4,50(J feet, end the 
temperature was in the high 90s. 
That meant we were actually oper- 
ating at a density altitude of around 
9,000 feet (the altitude equivalent of 



our heat-thinned air). Little sw irling 
dust devils danced across the run 
wav, warning of possible turbulence. 

Pilots learn to be wary of such 
conditions. Thin air lengthens your 
takeoff run and sharply reduces 
your ability to climb. Altogether, it 
was not an ideal day to be flying a 



wispy, 145-pound, 30 -hp ultralight, 
especially an untried design that, 
only an hour earlier, had been a 
pile of parts on & hangar floor It 
would tw a severe test. 

Our colorful new creation was de- 
veloped for PM by noted ultralight 
designer John Chotin. president of 
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Wood hopper is so light and lrefl'-raLFkrtg h one person can walk it to and from ihe field. 
Hand-cranking prop to start engine fa easier with a helper, bin can be done by yourself 



Woed hopper of Uuih a ml maker of 
the popular kit- built Weed hopper, 
one of today’s best- selling ultralight 
sports planer ($ee photo below j. W’e 
told Chotia we wanted an airplane 
that PM readers could build in □ 
basement, vising common shop tools 
and readily available materials. It 
had to be low in cost and simple in 
design. Most important, it had to be 
safe and easy to fly — without requir- 
ing a pilot's license. 

The « result is the Woodhoppet. a 
light, easy -to- build, stkk-and-fabric 
aircraft capable of providing all the 
fun and thrills of ultralight flying at 
about one-quarter the cost of ready- 
made commercial models. IPs tedi- 



New one-day Weed hopper kit 




F Oi ihoso eager So gel ai/bome Hletally 
overnight, the new Model C Wafcdbop- 
per tabave) comes ready io assemble and 
fty. All parts a^e prftcul, prebonl and pre- 
drilled You just boll them logeiher, skp on 
the colorful fabric. motml lh$ engine and 
you're sei for takeoff. Assembly [ ime is six 
io eight hour? Wingspan ts 28 feel. Cfufee 
Speed. 30 mph; pilot weight, 220 pounds 
Price. with 30-hp 480-C engine, is 53795. 
As with PM“sWocMJh 0 ppef . you do not need 
a license io Ity it- 



HOW TO ORDER PLANS 
Complete plans for building The PM 
Wood hopper. Incl uding full-size cutting 
patterns and an Illustrated instruction 
manual, are 150 postpaid. Send your 
check or money order to PM Wood hop- 
per. Weed hop per Of UlAh, Box 2253, 
Ogden, Utah 84404. Please make pay- 
able to Weedhopper of Utah. For a free 
feci sh«t. send a stamped, Eolf-ad- 
dressed envelope to the addngfts above. 



nice lly foot - In u nc ha ble — alt ho u g h 
you don't really have to use your 
feet — so it qualifies for unlicensed 
operation undercurrent FAA regu- 
lations. At 145 pounds, it's also well 
under the recently proposed 155- 
pound weight limit that the FAA 



may impose in place of footdauncha- 
bility . So* either way , you won't need 
a license to fly it. 

Complete plans for building the 
Woodhojjper are available for $50 
from Weed ho p per of U t ah ( see order- 
iUg information belowj. A free fact 
sheet will also be supplied by Weed- 
hopper (send a stamped, self- 
addressed envelope). For those in- 
terested in learning to lly an ultra- 
light, Weed hopper's new flight- 
training program (see report below) 
will be open to PM readers w ho pur- 
chase the Wood hopper plans. 

Exciting first flight 

To be on hand for the Wood hop- 
per s maiden flight, we went to 
Weed hopper’s new 20- acre flight- 
testing facility near Ogden, Utah. 
Here, the 10,000- foot peaks of the 
Wasatch Mountains loom awesome- 
ly to the east, and mammoth Great 
Salt Lake stretches majestically 

tP ic^s-a fom io .page 



Ultralight school: From novice to solo In safe, easy lessons 




Author (in right-hand seat above) gets check ride In two-pfaoe Weedhopp«r trainer. 



A s me nose came up and (ho ground fen 
away, i noses llvai me runway seemed 
awfully narrow Though plenty long— \ 4 500 
feet’- ii was leas iheui me wienh of she av&n 
ago driveway. Gelling back dow n on if might 
be Picky. 

I neetint have warned I was Hying she 
Weedhopper Two. a . special, two-sear, duai- 
conitol trainer used io introduce first - lime si-u* 
dents lo she sensations os uirrai*ghi night. My 
insiTucior was We&dnoppef president John 
Chotia, a superb price and pattern leach er. 
Our field was Weechopper s new 2£ acre 
(fight-1 rammg center located near Ogden, 
Utah 

1 soon leatned why me m n way is so nar- 
row — il r s on purpose. You start off by doing a 
senes of Iasi i&*> run&, deiiDeratety swerving 
from side to side. The- idea is io learn how so 
torstroi the pi-ane on the ground without going 
oft the ?Nm sirip of pavemeni. When you can 
dd shat you can coob with any sq u ir rally take- 
pfl or landing you ma* encou nttf - Since lake- 
offs and loadings era basically high-speed 
taxi runs, mis rs an essentoal skflt so 
master. 

I also discovered that is doesfi's really mas- 
ter it you don't stay cn the runway On sev- 
eral landings, Cholfa interitionaHy plopped us 
inio apaich of soil, -churned^p dirt ai the end 
of Ihe pavement We settled in genlly with a 
surprisingly smooth., short roll. We also prac- 
ticed cr-osswind lancfengs. coming in al an 



angle. i had visions oi cartwheeling or ground 
looping, bui we dkfn'i. Ai me last insianc 
before leuchdown, you juse prank the n*dder 
over, straighten uu i and ease i! on li 's beau- 
lilul 

'One of the groas Ihings about flying an 
duaUghl, 1 says Chotin, "is ihat everything 
happens so slowly. You have a lot of lime to 
mink " 

Weedihopper's now training canter is a 
mode! lor others lhat are beiog set up al 
Weedhopper dealerships across the counity 
The object is to teach prospective Weedhop- 
pei pitots how to lly correcily and carefuHy, 
something Chotia believes is vrtai to sate, 
enjoyahJe ultralighi flying. 

Each dealer will have a practice field, a 
classroom for ground instruction and holh 
single- end twt^place Weedhoppere for stu- 
dents’ use. The course , which will coat sbout 
£3Q0 r rsopen to Weedhopper customers and 
to PM readers who purchase plans for ihe 
Woodhopper 

A typical program wtl> oonsisl or fwo 
evening groond-school cta&ses and two Sat- 
urday-morning sessions for hands-on flying. 
But (here's no lim^t on hew long you can take . 
'Soma siudanis learn fester than others,' 
says Gbotia "Some airime capiams lake 
lOrigar Io get the hang of it man people 
who've never flown anything before/' So 
dorr'l be discjoc raged; ihore's hope (□* us 
all —$ O 
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Cellca Supra la powftrad by a done fuaMn Jectad Six that produces 14S hp. Pop-up llghti dlgtlngulth Supra from the other models. 



Drivmg the 1982 
Toyota Celicas 



FIRSTHAND REPORT 



by Gary Witzenburg 

DETROIT AUTO EDITOR 




T oyota built its first double-over- 
head-camshaft (dohe} engine for 
its beautiful prototype 2000GT 
sports ear in 1965 and began selling 
twin-cam Sixes and Pours in produc- 
tion cars two years later. Since that 
time, some 400,000 of the exotic 
Toyota engines have been produced 
for both street and racing cars. 
Latest in the series, a fuel- 
injected, 145-hp, 2,S-3iter dohe Six. 



comes to the United States as stan- 
dard equipment in Toyota's all-new 
Cetica Supra- And that's just one of 
the high-soot features in this Catna- 
ro-cl&ss Nipponese flyer. 

Toyota's Celiea, a perfectly ade- 
quate and well-built sporty coupe at 
a reasonable price, has been around 
since the early 1970s. The mid-'TGs 
brought the origins] liftback, which 
looked like an old Mustang fasthack, 
and then the cleanly restyled next- 
generation coupe and liftback. 

This year, the four-cylinder Celiea 
sports all-new sheet metal and a 
host of new features and refine- 
ments. It’s a half-inch longer, an 
inch wider and over an inch taller. 



has wider tread front and rear, and a 
bit more front leg- and headroom. 
Rack-andpimori steering replaces 
the former recirculating ball- there 
are vented front disc brakes vs, the 
previous solid discs, headlamps that 
flip up to vertical from their normal, 
aorodynamicftlly angled positions, 
and slick new formal coupe and lift- 
back body shapes — the latter of 
which splits Japanese wind-tunnel 
air with an impressive 0.34 coeffi- 
cient of drag {Cdh which is equal to 
that of the Porsche 924. 

But the new r Supra is a whole dif- 
ferent ball game- In addition to the 
new, electronically injected, twin- 
(Eftafce mdstJtmJM 




Standard Celicas, available In both notch bock and Faaiback bodtsa, tra equipped with e 2,4- 1 Her, sftfic Four which yields 96 hp. 
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Th« Hughes H.2Hefculei-t»nor known as 
Howard Hughes' ^pruc# Goose, liie largest 4 

airplane ever built -Is shown as it Mtts oft 

hum San Petfro flay in California The y?ar 
Mas i945 r i and to *hisday> . no piw,knows «h*iher 
Hughes, who Mas at rhe controls tor »tnedutal.t< 



\ il (jLthe ad^rfee publicity carefully 
stipulated that there would be ant? taxi 
■sts. After tlrose "taxi tests." however, Dave 
rantritydrauhc engineer for Htlghes Aircraft 
o , pm the matter in a slightly d t J lerefit ngnt. 

i iowacd.^ he said, left' all the 
ht ■ opening he needed in case he didn’t fly it ."' 
9 Gram referred in an flnsehrfSfflfed sur- 
J prt^f ] illofT of the most spectacular creation 
... of ^.Howard Hughes’s spectacular career, 
t’hc Hercules 



(lying boat designed 
and prototyped, m molded plywood (hence, its 
better- known name. Spruce GmJ.se) by Hughes, 
was l and still isi the largest airplane ever built. 
Its light R-4360 Wasp Major engines spun 1 7-foot, 
four- Mailed props its wing spanned the length of 
a football field, and it had the capability on 
paper- of delivering hundreds of troops and 
heavy military vehicles * including tanks i to any 
battlefield in the world. 

The testa on that Nov. 2, 1947, with Hughes 
himself at the controls, were supposed to be 
limited U» a check of the crafts responses in a 
series of surface runs across California’s San 
Pedro Pay off hong Beach. After two groups of 
such runs, gawking yachtsmen and spectators 
ashore gasped as they watched the giant air- 



flew! 



by Charles Barton 



Adapted irtum Sprue® Goose 7 ft® 
Sirg.i 3/ Hazard Hugtmn s Harcyfes 
ftytng&Gji 4 rttfeastp rrotn 
AcroFuticiStiOrS. 
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pluhe actuallytea ve the wataT'&ntl t 
Did Hughes deli berate intake. ofT ^Q Cvdid 
huge cralt accidentally raise itself i^tjMLW; 






tops at a hair above its designed st^Thspeed? Until" 
his death. Hughes hid the answer behind an enig- 
matic smile. The question still is debated among 



ate to thC’air. By the time Hughes arrived, his crew had 
the deared'dlhsefttfoldifig and Ljnovahlc obstructions 
wave* away from the flying boat, and opened inlet 
valve* allowing harbor water to gush into the 
dry docks. Sturdy rubber bags called ”airjack^'‘ 
cushioned the hull as it floated in the dock. 



experts, many of whom were oh board during the Hughes checked these preparations, then walked 
l. “■ - 1 * " ' wit on the jetty along one side of the channel 

through which the great plane would pass for its 
first titsto of salt, water. The sea breeze whipped 
the fabric of his gray slacks. He decided mo- 
mentarily that tests were off for that day, but they 
would continue the launching so they‘d bo ready 
when the weather improved, 

By mid-morning, crows hoisted the small cof- 
ferdams from the ends of the wingtip Boat docks, 
and opened the massive gate sealing the main 
hulldock. A largo crowd of onlookers, including 
Paramount and Movietone newsreel cameramen, 
gathered at the site. People were standing all 
around the aircraft, most on the two jetties that 
formed the sheltered channel to the bay. 

All cameras were on Hughes as he walked past 
the spectators clustered forward of the right wing. 
He smiled dutifully, then walked to the 
gangplank leading to Lhe flight-deck hatch in the 
nose, beneath the copilot’s side window. He put 



historic flight. Today, more facts about the run 
and the events leading up to it are known. While 
few can be said to provide concrete evidence one 
- waV or another, ma ny of these facts shed interest- 
ing new light on the circumstances. All of the 
known facts, as well as verbal and written reports 
about the Spruce {jtwse’a unprecedented "hop. 
are presented in the account that follows. If you 
are among the many curious aviation bulls who 
have long wondered about that flight, read on 
then make up your own mind about what you 
think really happened 

Saturday morning, Nov. 1, dawned gloomily 
along the California coast that year. Storm warn- 
ings were hoisted from Point Conception to 
Newport Harbor. Brisk winds stirred choppy seas 
in the outer harbor at l*ong Beach. Howard 
Hughes himself anxiously checked the weather 
and then headed for Terminal Island, where lus 
giant plywood creation was berthed. 



" The plane could have lifted off easily if Fd pulled back on the control " 



one hand on each of the wooden posts flanking the 
gangplank entrance and h with arms stiff, flung both 
feet up onto the gangplank— Like Tom Sawyer showing 
off to Becky Thatcher while pretending he didn't know 
she was watching. He stooped and entered the hatch 
under the printed label “experimental."' 

Inside, he climbed the ladder leading to the top of the 
hull. Here an elevator platform had been hand -cranked 
to its raised position, where it served as a vantage point 
for directing launching and docking operations. Jack 
Jerman, production chief, joined him on the platforirL 

Hughes carefully checked everything over, then 
made walkie-talkie contact with Harold Tegart, the 
launch engineer, who would direct winch operation. 
Four tractors tended the lines that would keep the tail 
from swinging during launch. Everything looked 
good. 

"Start easing her out/ 1 he said + 

Winches growled, winding in the lines that ran from 
the bow through harbor bottom pulleys some 300 feet 
off shore. As the big bird moved 
into the channel a freshening 
wind pushed against the tower- 
ing tail. The fore and aft restrain- 
ing lines tended by D-G and D-8 
Cata tightened. 

Everything went smoothly. 

The bird cleared the jetty ends 
and was fastened to a mooring 
bridle Until next day. Early Sun- 
day morning, Nov. % Glenn Ode- 
Id rk, one of Hughes's pilots, 
picked him up in Bel Air* 

<1 How*b the weather at Long 
Beach? 1 ' Hughes asked. 

'"Not good, but better," Ode kirk 
said. Later he recalled the follow ^ 
ing dialogue. Hughes said. "Odie, 
you don't mind if you're not 
aboard while I’m doin' my taxi 
tcstSj do yuh? ,f 

“Oh* come on.” said Odekirk. 

“Don't give me that. I know if it 
feels right, you're going to hop 
it.” 

Hughes just smiled. 

Odekirk knew Hughes didn't 
want another pilot aboard. He 
didn't want anyone to be able to 
say, +, Ob. he didn't fly it. The other guy did.” 

At Terminal Island, chief engineer Rae Hopper cau- 
tioned Hughes before they boarded the flying boat. 

“We found a stress error in the aileron-operating 
mechanism," he said, “it's small and easy to fix* but it 
would be better not to fly until we repair it. If you want 
to go ahead and fly it, don't go over 140 mph/ p 

"Don't worry, I won't," Hughes replied, (For Hopper's 
account of the flight see Spruce Gootte: Pterodactyl of 
World War //. page 83 t Nov. 77.) 

About midday, Hughes invited reporters to board the 
plane for its maiden taxi test— a 3-mile run up the bay 
and back. Hughes’s own fleet of small boats ferried 
them out to the aircraft. 

As they came aboard, Howard cautioned them not to 
expect too much. M We F ll reach speeds of only about 40 
mph," he said. "The water is too choppy for anything 
els*-' 1 

He climbed to his topside platform to supervise posi- 
tioning of two M sea mules" for towing, then returned to 
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the flight deck. About 30 passenger seats had been 
installed behind the cockpit. 

Engine man Harry Kaiser was on the flight deck with 
flight engineers Don Smith and Joe Petrali, electrical- 
panel operator Merle Coffee and other crew members. 
Howard removed his hat and two-tone sport jacket. 

"Hi, Dave," he greeted his 3(byear-oid “copilot" as he 
jackknifed hia tall frame into the pilot's seat. Grant's 
excitement showed in his eyes and ruddy face. That his 
hydraulic engineer, Dave Grant — who was not a pilot — 
should be designated "copilot" was a uniquely Hughes- 
ian idea, Howard didn't want a regular copilot, as Ode- 
kirk had noted. Furthermore* Grant was the designer of 
the hydraulic flight-control system, the moat critical 
part of the airplane at that point. So in Hughes's opin- 
ion. it was fitting that Dave share a seat at the con- 
trols. 

Chuck Jucker, the crew chief. positioned himself 
between the two of them, belted himself to a stool that 
was secured to the deck, and adjusted his interphone 
headset. He was Howard’s link 
with the rest of the crew through- 
out the ship. Chief engineer Rae 
Hopper and program manager 
Bill Berry were behind Hughes 
on the flight deck 
Further aft. systems mechanic 
David Van Storm was on the 
flight deck, but he would be in the 
cargo compartment when the 
plane took off. Electrical mechan- 
ics Jack Jacobson and Ben Jimi- 
nez manned stations forward on 
the starboard and port sides- Hy- 
draulic mechanic Bill Noggle 
moved about* checking flight con- 
trols. Fowerplant mechanic A1 
Geverink was in the right wing 
behind the engines, and Phil Thi- 
badeau in the left wing behind the 
number two engine, 

Nearly a do^en other crew 
members and observers on board 
included special engineers and 
mechanics, aa well as George W. 
Haldeman, an observer for the 
Civil Aeronautics Assn. (CAA). 

Hughes had a couple of walkie- 
talkies on his lap for communicat- 
ing with pres? boats, sea mules and other craft in his 
fleet. When everyone was on boArd, he instructed the 
two sea mules to take the Goose in tow. Mooring lines 
were cast off. At the last moment* the ship-to-shore 
intercom line was unhooked and the sea mules gingerly 
maneuvered them toward the outer-harbor test area. 
At the harbor opening* a crowd of spectators lined the 
breakwater, waving and cheering- The outer harbor 
was swarmed with water taxis and pleasure craft that 
had gathered for the event, 

Dave Grant felt isolated. There was. no interphone 
headset at his seat. He had asked for one when he came 
aboard, but his request had either been forgotten or 
ignored. 

At the teat area, Hughes and his engineers started 
the eight engines, one by one.The&ea mutes cast off and 
retreated. 

After warming the engines and seeing that Fetrali 
and Smith were satisfied with their instrument read- 
ings. Howard lined up the plane. Typically, he used no 




After the surprise hop, Hughes, In s now hat 
could hardly keep from strutting ashore. 







After two inJUtl runa In which the plane did not leave the water, 
moat of the press got off— and mls»d the trigger alory, 

written checklists, but operated soEely from memory. 

Seeing the way clear ahead, he advanced his four 
throttles, each of which controlled adjacent pairs of 
engines. 

The first run down the bay was actually a scries of 
about three short taxi runs in which he accelerated to 
about 40 knots and then decelerated, feeling the plane 
out. At the far end of the bay, he throttled back and 
swung the aircraft around. It handled well on the 
water, responding quickly to rudder and engines. 

Howard made no effort to have his passengers 
strapped in during these runs, All of the reporters were 
free to move about the flight deck. 

In position for the second run, Howard advanced the 
four throttles again, while his left hand steadied the 
wheel on the control column. The eight Wasp Majors 
roared as the plane surged ahead and climbed rapidly 
to 75 knots. The hull spanked only the tops of the waves. 
Throughout the run, despite the chop, the hull spray 
fell away w'ell below propeller line. 

At the end of the bay, Hughes closed the throttles 
with satisfaction. As the planE weathercocked into the 
wind, engines idling, he answered reporters* ques- 
tions. 

Yes, he was satisfied with the ship T s performance. 
Y es, according to plans, he would try one more taxi run. 
Yes, he felt that the 7 million dollars of his own money, 
which he'd plowed into the plane, were well spout. 

The United Press correspondent asked another ques- 
tion. “Howard, are you going to fly the boat today? 1 ' 

"Of course not/' replied Hughes. "It will be March or 
April before we p re ready to fly it/ 1 

"I n that case," said the reporter, "is there a possibil- 
ity of going ashore to file my story?" 

"Certainly, 1 ' Hughes said. He picked up his walkie- 
talkie to cal) for a boat. H A few fellas want off. Have a 
boat come alongside,'* he ordered. 

As the boat charged into the test area, bow waves 
curling white and spray flying, Hughes eyed it narrow- 
ly, "Come up alongside from the rear." he said. 

He was as protective of his new bird as an old mother 
hen, and ho kept up a running stream of instructions 
and cautions, 

The UP reporter triggered an exodus — no one 
wanted to be “stooped.” Hughes, accompanied by Van 
Storm, went down to the cargo deck to see them off. 

Two or three magazine writers, w r ho had no dead- 
lines, some five other reporters and a few' photogra- 




QuesUoned closely Hughes chose to remain ambiguous, thereby 
creating the Spruce Goose mystery which may newer be solved. 



phers elected to stay aboard. James C. McNamara, 
news editor of independent Los Angeles radio station, 
KLAC, and the “broadcast pooler” for all the radio 
newsmen, had no alternative hut to stay. He had waited 
for the third run to record his story, because he thought 
that would give him a more intelligent approach. He 
had failed to anticipate that his press colleagues would 
scuttle him by leaving earlyn With heavy heart, he 
watched them go, sure he'd been scooped. 

About this time, Dave Grant sent Bill Noggle back to 
check the control-system actuators* control valves and 
plumbing in the tail. Hughes was unaware of this, nor 
did he check to see that crew and passengers were in 
their places before the next run. 

Hughes restarted all engines and taxied further 
downwind to get in position, The final run would be 
westward toward San Pedro, parallel with the shore. 

McNamara, by this time, had moved up behind crew 
chief Chuck Jucker — a good vantage point from which 
to record his view of what was about to happen. 

He began his award- winning broadcast by saying: 
"This is James McNamara, speaking to you from 
aboard the Howard Hughes SKHMon flying boat, the 
world's largest aircraft. At this moment, as we speak to 
you from the spacious flight deck, this mighty monster 
of the skies is slowly cruising along a northwest course 
in the outer Los Angeles Harbor." 

After commentary about the ship and its creator, he 
leaned forward and spoke in Hughes's ear: “Howard, 

{Ptesse tum to c-a-je P 74) 
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Howto 
master fine wood 
joinery 

Two experts show how to create the joints that 
you'll use more than 90 percent of the time. 



by Rosario Capotosto and Harry Wicks home a*d shop ed^o* 

PART 1 



T here are a number of important 
steps in every woodworking 
project— from purchasing the stock 
through planning, cutting, sanding 
and finishing. But it's safe to say 
that quality of the joints is as impor- 
tant as any other phase of wood- 
working. 

You mfty be a master of fine fin- 
ishes, but a beautiful, hand-rubbed 
look will not conceal sloppy joinery * 
Nor will it strengthen the piece. The 
fact is, poor joinery is the nifgor rea- 
son for failure (deterioration] of 
homebuilt (and commercially manu- 
factured] furniture. 

Though there are countless joints 
to suit every conceivable joinery 
problem, the plain truth is that you 
will probably use five joints most of 
the time. The most commonly used 
joints include: 

■ Butt. 

fvpftclfis eofc> Auguii Lalito 
a^d while rhe 



Neat Joint a are the unmistakable mark of a competent craftsman. Even the simple butt joint shouldn't be sold short; It’s often 
used In such projects a* this antique toolbox , 3 . reproduction. {Plans for tha toolbox begin on page 128,) 





■ Rabbets and dadoes, 

■ Dowel. 

M Lap. 

■ Dovetail. 

We will cover all of these joints in 
the next few issues of Popular 
Mechanics. In Part l,this month, we 
start with the very basics of join- 
ery— butt and rabbet joints* 

Mastering joinery 

In simplest terms, professionals 
learn by practice* And practice is the 
quickest route to craftsmanship for 
you, as well. You can use scrap 
materials to perfect your skills with 
the more advanced joints — those 
th&t call for deft work with a chisel, 
for example. If you work at joints 
only when you’re faced with making 
one for a project, mastering joinery 
will take you time* at best* and it 



may elude you completely, at worst. 

Take advantage of the profession- 
al tricks offered on these pages. As 
every craftsman knows, they arc 
mastered by experience and by 
working with other skilled wood- 
workers, 

Here are a couple of basic points to 
remember: 

■ The butting members of a joint 
should be smooth. The very smooth- 
ness of mating pieces increases the 
resistance to pull apart. Think of the 
last time you tried to separate two 
pieces of glass. Chances are you had 
to slide one off the other — you 
couldn't pull them apart. 

■ Never load a joint with glue. Stu- 
dents are always shocked when we 
demonstrate just how little glue a 
professional uses in a joint. Apply 
the glue to both surfaces, then 



spread it thin with a clean stick, 
dowel, or brush. Excessive glue will 
nut make the joint stronger. In fact* 
it can actually result in a weaker 
joint. 

Too much glue also ensures con- 
siderable glue squeezeout, which is 
sure to ruin the looks of your handi- 
work. 

About butt Joints 

Because the butt joint is the sim- 
plest of all, many beginning wood- 
workers sell this type of joint short. 
There are times when a butt joint is 
quite adequate. 

For example, in cabinet making, 
cases are often joined using rein- 
forced butt joints (see photograph 
on facing page). And butt joints are 
extremely common in household 
carpentry as long as they are exe- 



How to make better butt joints 




This Is i typical butt Joint, whh one member 
«lmpliy abutting the other. Here, ons piece 
Is placed to project slightly (he., overhang) 
to give an architectural shariowilne. The 
nails are driven at an angle to ensure m Ba- 
lm urn nalfholdlng strength. Use at glue In a 
bun joint Is sn absolute must 



Screws give an even stronger butt joint 
then nails— but glue Is still used. When you 
use screws, the wood members are tempo- 
rarily tack-joined while pilot holes are 
bored. To hide acrewheada, counlerbore 
holes to accept dowels. If looks don't mat- 
tar, turn screws Into countersunk hole*. 




Screws Into end grain, as here, provide 
minimal holding power. When fastsoera 
must penetrate an end grain. Insert a dowel 
ae shown (partially Installed here tor clari- 
ty) to agminate any chance of the screw* 
pulling out of the Joint, 





There are many method*— plus commer- 
cial hardware— fdr strengthening a butt 
Joint. A ahopmade Clock such as thia one 
doe* the job well. It Is Installed using either 
nails or screws through predrilled hols*. Or 
you can use metal comer braces or Irons 
(not shown), which come In several sizes. 



You can use a plywood gusset on a butted 
comer If appearance la Inconsequential 
and Its surface mounting wont Interfere 
with function of the case. As with the comer 
block, outside edges must be perfectly 
square (W)p and aligned with abutted 
pieces to ensure a square finished product. 
Use glue end ringed nsilt to install lb 




Another version of a wooden corner btock: 
Because this on* has longer legs, It give* 
even greater stability, its shaipe allows easy 
Installation with a pair oi screws. 
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Making rabbets and dadoes 



f 



To make a dado with hand tools, you first Cul the width lines 1e the desired depth 
with a fine hacksaw. Then use a sharp chisel to clean Old Ihe interior portion. 



cuted precisely in craftsmonlike 
fashion, 

A case can bo made against butt 
joints of course; the biggest di.^ad- 
vanta^ps are: 

m Because of the minimal contact 
area iff Hie surface) between mem- 
bers, a butt joint is one of the 
weakest joints in woodworking 

■ Because a butt joint leaves end 
Grain exposed, it is not the best look- 
ing Option in joinery. 

Thus, it is obvious that the wood- 
worker must consider the pros and 
cons of a joint on every project he 
tackles. You would not. for instance, 
use a butt joint and loavc end grain 
exposed on a fine piece of walnut fur- 
ni turpi On the other hand, you will 
often use butt joints when recre- 
ating early American furniture, ea- 
pecially the primitive type created 
by the settlers. 

Making butt joints work 

■ In almost every cane, you should 
beef up a butt joint by adding a 
corner atrengthener. You can make 
adequate wooden braces or you can 
use cuiti mere ml corner braces. 

■ An end butt joint is the weakest 
of all because one of the joining 
pieces is end grain (as in the toolbox 
on page lit*). One good stum is to 
thin your carpenter's glue slightly 
w r iih water and to precoat the end 
grain. The wood will suck up the 
thinned glue like a blotter. When St's 
dry. you can proceed with the joint, 
using the glue ns it comes from the 
bottle, 

■ Though edge-joining (gluing up 
two or more narrow boards to create 
a wide one) is usually done using 
dowels into the edges, there are 
times when the dowels can be elimi- 
nated. If the wide board will be con- 
tained on all four sides in :i rabbet, 
for example, you can frequently do 




A rabbet joint Is a form of butt joint, but tls 
L-shape glues the joint greater strength. 
The edge rabbet width Is equal to the thick- 
ness of the stock to be inserted into the 
rabbet: the depth can bo anywhere tfom 
one-third to three-quarters of the slock 
which Is being rabbeted. The usual rute Is to 
halve the hoard, as shown. Thus. In order to 
join the WJn.-thlck plywood to the V--ln, 
stock In this case, the rabbet was cut ’4 In. 
wide by In, deep. 




To cut a rabbet on the table saw, always 
make the edge cm first This way you'll 
have mail mum support for workpiece. 




Make the second cut with the rabbet edge 
away from the fence, as shown here. For 
both cute, the blade should be elevated lust 
to clean out corner of cut, end no more 
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The hoard It pushed through until It comes 
la rest against a stop hock that's clamped 
to ihe fence at the tar end. At this point, you 
should either turn off the saw and west for 
the blade to stop spinning or beck the work- 
piece up a tew Inches and carefully lift Itott 
Don't attempt to lift board oft the td bJe the 
same way It was towered on to spinning 
blade, as this could prove dangerous. 



Using e router and n rabbet-cutting feii lithe 
fail and easy way to make a rabbet. Make 
certain cutter is sharp, and don't try to take 
the full depth in one pass, In softwoods you 
should make at least two passes: make the 
first pass with the cutter sat for half depth. 
On hardwood, cut the rabbet in approxi- 
mately three or four passes with the cutter 
set for one-quarter depth on the first pass. 



You can cut a rabbet In one pass by mount- 
ing your dado head set on a table saw. For 
safety, add a wooden auxiliary lance,, ft* 
here, to the rip fence. Position It with no 
more than half of the wood over the lowered 
cutters Stad the saw and slowly raise the 
head of the dado until you have cut a semi- 
circular notch In the wooden fence. 



With fence moved awsy from the blade, the 
sow notch Is clearly visible. This stunt lets 
you bury part of the dedo head In the 
"lance" when you produce a rabbet. 

bd adequate job by using corrugated 
fasteners ur Sketch Connectors. 

The usual technique, after spread- 
ing a scant amount of glue on the 
mating surfaces is to align the 
boards and hold them rigid with a 
number of bar clamps until the glue 
dries. Next day, the clumps are 
removed and the glued -up board is 
placed on ft solid, llat surface, hidden 
side up. The corrugated listeners 
are driven into the hoard to -span the 
joint arid dose it permanently. 

If the board ends will be concealed 
in si rabbet, it's also u good idea to 
drive in a corrugated fastener at 



To cu| a blind (stopped) rabbel you mu si 
ado a wooden aux tilery fence with a pair of 
start and stop blocks damped to it: notice 
the shape ot the start block. By rounding off 
the front corner, you automatically create 
an aid to help you tower the workpiece (ar- 
row) onto the spinning; blade. See text tor 
detail* on now to make ihte cut 



minims meinoo or maxing a reooenn one pass, me worn is ruiry supported ana nanas are 
away from the cutters. Use s pusher stick to comp tote the cut, For photo clarity, the blade 
guard Is removed from saw In these pictures, for sslety, leave yours on. 



each end— into the end grain— 
spanning the joint. Xotr: This trick 
was done on the oak legs for the jar- 
diniere stand in the October issue of 
PM (g Tit r?t -of-th £ - CY pf m ry Plant 
Stands. I on Can B* rid, page 104b 

The i m po riant r u k? to re me m bo r is 
that corrugated fasteners should be 
us^d only where they will not be 
seen. Don't think that the resultant 
joint is tm strong as a doweled joint: 
it isn't. 

Study the pictures on page I Iff 
showing six typical butt joint appli- 
cations. The rules depicted are basic 
for butt joints and should be added 



to your woodworking techniques. 
Remember I hut a nail driven at an 
angle* for example, holds better 
than one driven straight in. Also 
remember that, generally, you 
should bore lead (pilot) holes to avoid 
splitting, even in softwood s., because 
you are usually working near the 
end of a board. 

About glue blocks 

A glue block of one type or another 
should be used to reinforce u butt 
joint's glue line whenever possible. 
For thick stock the glue block can be 

fpjeJEg lufti fg game igfl> 
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5 shop-storage ideas 
from PM s master craftsmen 

Busy shops are always short of storage space. Here’s what 
some professionals do to ease their shop-ciutter problems. 




E fficient organization of tools and 
materials ift one of the bench 
marks of the professional-quality 
shop, and something that all shop 
workers should strive for. Experi- 
enced craftsmen know how much 
time can. bo wasted looking fora mis- 
placed tool or rummaging through a 
poorly tended lumber rack, Perhaps 
these "bad memories" are why we 
received such an enthusiastic re- 
sponse when we solicted shop-stor- 
age ideas from four PM master 
craftsmen. 

The five projects presented were 
chosen because they represent a 
wide range of storage techniques 
and require an equally w ide range of 
shop skills. They do* however* have 
one thing in common: All designs arc 
straightforward and ran he easily 
adapted to your particular needs. 
Complete plans and instructions 
fur each project appear on the fol- 
lowing pages. 



1 nils lumber rack saves space, also 
provides extra shop wall room on its 
back side for shelves and tools. 

St Mark of d professional craftsman ia 
obvious In thla attractive sandpaper 
storage cabinet, it'i easy to dupiiceie. 

3 Open-shelf toolbox hauls tools 
around house, yel keeps them handy In 
shop. Wide top is pood work surface 

4 Recycling lin cans In this ingenious 
way provides various- sized small -parts 
bins for stationing throughout shop. 

5 Tool rack can accommodate shaper 
cutters, spacers and wrench L as well as 
lable-saw molding-head cutters. 
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1 Lumber rack 

S toring new lumber and leftover 
scraps for future use can eat up 
a lot of valuable shop space. This is 
unavoidable But if your shop is in 
the garage, like mine, and you have 
two overhead garage doors, you 
might want to try this design- 1 find 
that it works very well. 

Begin by checking the vertical and 
horizontal dimensions for this rack 
against the actual measurements in 
your garage. {These might vary, 
depending on how your garage door 
is installed.) The minimum clear- 
ances shown on the drawing must be 
maintained if the door is to operate 
properly. Make any necessary ad- 
justments to the rack size before you 
start construction. 

Frame the shop-side wall first 
with 2 x 3s as shown. Install the 
blocking, then stand the wall, posi- 
tion it and nail it to the concrete 
floor with cut nails or masonry nails. 
Protective glasses or goggles should 
be worn when driving those hard- 
ened nails because they can chip or 
break if hit off center* Plumb the 
wall and nail it to the common wall 
between the house and garage using 
Ifid nail*. 

Now, plumb the open end of the 
wall and install the upper brace by 
driving two ftathead wood screws 
through the door track and into the 
plywood, (On most door tracks, holes 
will be available that can be used for 
this purpose. If not, drill your own,) 



Be sure to use the flat he ad screws 
which won’t protrude and interfere 
with the rollers when the door ie 
operated. 

Attach the bottom wall-to- track 
brace in a similar manner. Then cut 
and apply the plywood wall paneling 
to the shop side of the wall. 

Next, position the bottom plate for 
the door side of the rack and nail it to 
the floor. Toenail the vertical sup- 
ports to this plate, then install the 
horizontal supports that tie both 
aides of the rack together. Level 
these front to back. Then, using the 



to full lumber rick without disturbing ongo- 
ing shop work (rlghi). white open end (left) 



level again, position the two shelf 
support blocks on the house wall and 
nail them in place. 

Nail on the shelving, beginning on 
the house side and working your 
way across to the open end of the 
rack, plumbing each vertical sup- 
port as you go. 

The metal shelf brackets for both 
sides of the paneled wall are in- 
stalled on the studs, and the shelv- 
ing they support is screwed to them. 
Finally, load up the shelves and the 
rack and you’re done. 

— Rosario Capotosto 



provides access from within the shop. 
Marking ends of boards makes for quick 
reference when you' re restocking. 
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2 Wall cabinet 

B usy shops go through a Lot of 
sandpaper. This small, wall' 
hung cabinet is a convenient place to 
store abrasive by grit* and it also 
lets me see at a glance if I am run- 
ning low on any particular kind. It 
isn't difficult to build and, though I 
used pine p Vi-in. plywood could be 
substituted for the sides, bottom and 
top. 

Start by cutting the back* sides, 
top and bottom to size, then cut all 
rabbets as shown. Use either a rout' 
eror dado head in your radial-arm or 
table saw. Next,, carefully lay out the 
dadoes for the shelves and cut 
them. 

Before you assemble these parts, 
sand all edges slightly to provide a 
good glue surface. Then glue and 
nail them together. Install the back 
last after having carefully cut it 
square. This will keep the cabinet 
square while the glue is drying and 
will also reduce the chance of your 
having trouble fitting the door lat- 
er. 

Cut the door rails and stiles to size 
and cut the panel grooves and open 
mortises in them. Next, cut the ten- 
on? and door panel and assemble all 
door parts dry to check for fit- The 
panel should have a little play so it 
can expand and contract with the 
moisture content in the air. without 
causing the rails and stiles to come 
apart. 

Make any necessary adjustments, 
then assemble all five pieces at once. 
Glue only the rails and stiles togeth- 
er, Do not glue the panel; it should 



be allowed to '‘float," Clamp the 
assembly so it is square and flat, and 
allow it to dry overnight. 

The door is hung using surface- 
mounted hinges. Any minor adjust- 
ment in fit can be made at this point 
using a block plane. Finally, cut. 



sand and install the shelves and fin- 
ish-sand the whole cabinet. Attach 
the door pulE and magnetic catch. 

Stain and varnish can be applied 
to the outside of the cabinet if you 
choose. 

— C.E. Banitter 
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3 Open toolbox 

T he shelves, sides and top of this 
toolbox are made with 1 * 12-in. 
pine shelving stock that is butt- 
joinedp glued and nailed with 4d fin- 
ishing nails, Begin by ripping these 
pieces to width and cutting them to 
length. 

Next, bore the U4-in.-dia. holes in 
the top for the hand hole and cut out 
the waste between with a sabre saw. 
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Undertint of upper phot! hold* m Turn 
tti* block (right bracket} to free handle. 



